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SURVEYING 

AND 

Meafuring  of  Land 

1 

Made  EASY. 

4 

l 

Shewing,  by  Plain  and  Pradlic.al  Rules,  how 
to  Survey,  Protradl,  Call  up.  Reduce  or  Divide  any 
Piece  of  Land  whatloever ;  with  New  Tables  for 
the  Eafe  of  the  Surveyor  in  Reducing  the  Meafures 
of  Land.  • 

MOREOVER, 

A  more  Facile  and  Sure  Way  of  Surveying  by  the 
Ch  a  i  n,  than  has  hitherto  been  taught. 

AS  ALSO 

How  to  lay  out  New  Lands  in  America,  or  elfewhere : 
And  how  to  make  a  Perfedt  Map  of  a  River’s 
Mouth  or.Harbour ;  with  feveral  other  Things  never 
yet  publilh’d  in  our  Language. 
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HAT  would  be  more  ridi¬ 
culous,  than  for  me  to  go 
about  to  praife  an  Art  that 
all  Mankind  know  they  can¬ 
not  live  peaceably  without? 
It  is  near  hand  as  ancient  (no  doubt  on’t)  as 
the  World  :  For  how  could  Men  fet  down 
to  plant,  without  knowing  fome  Diftin- 
dion  and  Bounds  of  their  Land  ?  But  (Ne- 
ceffity  being  the  Mother  of  Invention)  we 
find  the  Egyptians ,  by  reafon  of  the  Nyles 
overflowing,  which  either  walked  away  all 
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their  Bound-Marks,  or  cover’d  them  over 
with  Mud,  brought  this  meafuring  of  Land 
firft  into  an  Art,  and  honoured  much  the 
Profeflfors  of  it.  The  great  Ufefulnefs,  as 
well  as  the  pleafant  and  delightful  Study, 
and  wholfome  Exercife  of  which,  tempted 
fo  many  to  apply  themfelves  thereto,  that 
at  length  in  Egypt  (as  in  Bermudas )  every 
Ruftick  could  meafure  his  own  Land. 

From  Egypt ,  this  Art  was  brought  into 
Greece  by  Thales ,  and  was  for  a  long  time 
called  Geometry ;  but  that  being  too  com- 
prehenfive  a  Name  for  the  Menfuration  of 
a  Superficies  only,  it  was  afterwards  called 
Geodcefia ;  and  what  Honour  it  ftill  has  con¬ 
tinued  to  have  among  the  Antients,  needs 
no  better  Proof  than  Plato  s  dytoe/jarpnivin  && els 
«V to.  And  not  only  Plato,  but  moft,  if 
not  all  the  learned  Men  of  thofe  Times,  re- 
fufed  to  admit  any  into  their  Schools,  that 
had  not  been  firft  enter’d  in  the  Mathema- 
ticks ,  efpecially  Geometry  and  Arithmetich 
And  we  may  lee,  the  great  Monuments  of 
Learning  built  on  thefe  Foundations  con¬ 
tinuing  unfhaken  to  this  Day,  fufficiently 
demonftrate  the  Wifdom  of  the  Defigners 

in  chuling  Geometry  for  their  GroundTlot. 

Since 


The  PREFACE. 

Since  which,  the  Romans  have  had  fuch 
an  Opinion  of  this  Sort  of  Learning,  that 
they  concluded  that  Man  to  be  incapable  of 
commanding  a  Legion,  that  had  not  at  leaft 
lo  much  Geometry  in  him,  as  to  know  how 
to  meafure  a  Field.  Nor  did  they  indeed 
either  relpedt  Pried  or  Phyfician,  that  had 
not  fome  Infight  in  the  Mathematicks. 

Nor  can  we  complain  of  any  Failure  of 
Refpedt  given  to  this  Excellent  Science  by 
our  modem  Worthies,  many  Noblemen, 
Clergymen,  and  Gentlemen  affeding  the 
Study  thereof :  So  that  we  may  fafely  fay, 
none  but  unadvifed  Men  ever  did,  or  do 
now  fpeak  evil  of  it. 

Befides  the  many  Profits  this  Art  brings 
to  Man,  it  is  a  Study  fo  pleafant,  and  af¬ 
fords  fuch  wholfome  and  innocent  Exer- 
cife,  that  we  feldom  find  a  Man  that  has 
once  enter’d  himfelf  into  the  Study  of 
Geometry  or  GeodceJia>  can  ever  after  whol¬ 
ly  lay  it  afide  :  So  natural  is  it  to  the  Minds 
of  Men,  fo  pleafingly  infinuating,  that  the 
Pythagoreans  thought  the  Mathematicks  to 
be  only  a  Reminifcence,  or  calling  again 
to  mind  things  formerly  learned. 
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But  no  longer  to  light  Candles  to  fee  the 
Sun  by,  let  me  come  to  my  Bufinefs,  which 
is  to  fpeak  fomething  concerning  the  fol¬ 
lowing  Book ;  and  if  you  ask.  Why  I  write 
a  Book  of  this  nature,  lince  we  have  fo  ma¬ 
ny  very  good  ones  already  in  our  own  Lan¬ 
guage  ?  I  anfwer,  Becaufe  I  cannot  find  in 
thofe  Books  many  things,  of  great  conle- 
quence,  to  be  underftood  by  the  Surveyor. 
1  have  feen  young  Men  in  America  often 
nonplus’d  fo,  that  their  Books  would  not 
help  them  lor  ward ;  particularly  in  Caroli¬ 
na ,  about  laying  out  Lands,  when  a  certain 
Quantity  of  Acres  has  been  given  to  be  laid 
out  five  or  fix  times  as  broad  as  long.  This, 
I  know,  is  to  be  laugh’d  at  by  a  Mathema¬ 
tician  ;  yet  to  fuch  as  have  no  more  of  this 
Learning,  than  to  know  how  to  mealure  a 
Field,  it  feems  a  difficult  Queftion :  And 
to  what  Book  already  printed  of  Surveying 
{hall  they  repair  to  be  relolved  ? 

Alfo  concerning  the  ExtraElion  of  the 
Sq  uare  Root ;  1  wonder  that  it  has  been  fo 
much  negledled  by  the  Teachers  of  this  Art, 
it  being  a  Rule  of  fuch  abfolute  Necelfity 
for  the  Surveyor  to  be  acquainted  with.  I 
have  taught  it  here  as  plainly  as  I  could 
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devife,  and  that  according  to  the  old  Way, 
verily  believing  it  to  be  the  beft,  uling 
fewer  Figures,  and  once  well  learned,  charg¬ 
ing  lefs  the  Memory  than  the  other  Way. 

Moreover,  the  Sounding  the  Entrance  of 
a  River  or  Harbour  is  a  Matter  of  great  Im¬ 
port,  not  only  to  Seamen,  but  to  all  fuch  as 
Seamen  live  by ;  I  have  therefore  done  my 
Endeavour  to  teach  the  young  Artift  how 
to  do  it,  and  draw  a  fair  Draught  thereof. 

Many  more  Things  have  I  added,  fuch 
as  I  thought  to  be  new,  and  wanting ;  for 
which  I  refer  you  to  the  Book  itfelf. 

As  for  the  Method,  I  have  chofe  that 
which  I  thought  to  be  the  eafieft  for  a  Lear¬ 
ner  ;  adviling  him  firft  to  learn  fome  Arith- 
metick,  and  after,  teaching  him  how  to  ex- 
trad  the  Square  Root.  But  I  would  not  have 
any  Neophyte  difcouraged,  if  he  find  the  firft 
Chapter  too  hard  for  him ;  for  let  him  rather 
skip  it,  and  go  to  the  fecond  and  third 
Chapters,  which  he  will  find  fo  eafy  and  de¬ 
lightful,  that  I  am  perfuaded  he  will  be  en¬ 
couraged  to  conquer  the  Difficulty  of  learn¬ 
ing  that  one  Rule  in  the  firft  Chapter. 

From  Arithmetic^ ,  I  have  proceeded  on 
to  teach  fo  much  Geometry  as  the  Art  of 
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Surveying  requires.  In  the  next  place,  I 
have  fhewed  by  what  Meafures  Land  is  fur- 
veyed,  and  made  feveral  Tables  for  the  re¬ 
ducing  one  Sort  of  Meafure  into  another. 

From  which  I  come  to  the  Defcription 
of  Inftruments,  and  how  to  ufe  them; 
wherein  I  have  chiefly  infilled  on  the  Semi¬ 
circle,  it  being  the  bell  that  I  know  of. 

I  he  Sixth  Chapter  teacheth  how  to  ap¬ 
ply  all  the  foregoing  Matters  together,  in 
the  practical  furveying  of  any  Field,  Wood, 
& c.  divers  Ways,  by  divers  Inftruments ; 
and  how  to  lay  down  the  fame  upon  Paper. 
Alfo  at  the  End  of  this  Chapter  I  have 
largely  infilled  on,  and  by  new  and  ealy 
Ways,  taught  furveying  by  the  Chain  only. 

The  Seventh,  Eighth,  Ninth,  Tenth  and 
Eleventh  Chapters,  teach  how  to  call  up  the 
Contents  of  any  Plot  of  Land ;  how  to  lay 
out  new  Lands ;  how  to  furvey  a  Manor, 
County  or  Country  ;  alfo,  how  to  reduce 
and  divide  Lands,  cum  multis  aliis. 

The  Twelfth  Chapter  coniifts  wholly  of 
Trigonometry . 

1  he.  !  hirteenth  Chapter  is  of  Heights 
and  Diftances,  including,  among!!  other 
things,  how  to  make  a  Map  of  a  River  or 
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Harbour.  Alfo  how  to  convey  Water  from 
a  Spring-head  to  any  appointed  Place,  or 

the  like. 

Laftly,  At  the  End  of  the  Book,  I  have 
a  Table  of  Northing  or  Southing,  Eafting 
or  Wefting ;  or  ( if  you  pleafe  to  call  it  fo) 
A  Table  of  Difference  of  Latitude  and  De¬ 
parture  from  the  Meridian,  with  Directi¬ 
ons  for  the  life  thereof.  Alfo  a  Table  of 
Sines  and  Tangents,  and  a  Table  of  Loga¬ 
rithms. 

I  have  taken  Example  from  Mr.  Holwell , 
to  make  the  Table  of  Sines  and  Tangents 
but  to  every  fifth  Minute,  that  being  nigh 
enough  in  all  Senle  and  Reafon  for  the  Sur¬ 
veyor's  Ufe ;  for  there  is  no  Man,  with  the 
beft  Infirument  that  ever  was  yet  made, 
can  take  an  Angle  in  the  Field  nigher,  if 
fo  nigh,  as  to  live  Minutes. 

All  which  I  commend  to  the  ingenious 
Reader,  wifhing  he  may  find  Benefit  there¬ 
by,  and  defiring  his  favourable  Reception 
thereof  accordingly.  I  conclude, 

Reader, 

Tour  Humble  Servant , 
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Of  Arithmet  1  C  K, 

T  is  very  necefiary  for  him  that  intends 
to  be  an  Artift  in  the  Meafuring  of 
Land,  to  begin  with  Arithmetick,  as 
the  Ground-work  and  Foundation  of 
all  Arts  and  Sciences  Mathematical ; 
and  at  lead:  not  to  be  ignorant  of  the  five  fil'd;  and 
principal  Rules  thereof,  viz.  Numeration ,  Addi¬ 
tion. ,  Subtraction,  Multiplication  and  Divijion : 
Which  fuppofing  every  Perfon  that  applies  him- 
felf  to  the  Study  of  this  Art  to  be  (killed  in ;  or  if 
not,  referring  him  to  Books  or  Mafters  (every 
where  to  be  found)  to  learn  :  I  (hall  name  a  fixth 

B  Rule, 


2  Of  Arithmetic k. 

Rule,  as  neceffary  (if  not  more)  to  be  underftood 
by  the  Learner  j  which  is  the  Extraction  of  the 
Square  Root  ;  without  -which  (though  feldom 
mentioned  by  Surveyors  in  their  Writings)  a  Man 
can  never  attain  to  a  competent  Knowledge  in  the 
Art :  I  {hall  not  therefore  think  it  unworthy  my 
Pains  (though  perhaps  other  Men  have  better  done 
it  before  me)  to  fliew  you  eafily  and  briefly  how  to 
do  it. 


Flow  to  ExtraSt  the  Square  Root. 

In  the  flrft  place,  it  is  convenient  to  tell  you  what 
the  Square  Root  is :  It  is  to  find  out  of  any  Num¬ 
ber  propounded  a  leiTer  Number,  which  Idler 
Number  being  multiplied  in  itfelf,  may  produce 
the  Number  propounded.  As  for  Example  :  Sup- 
pofe  8  i  be  a  Number  given  me,  I  fay  9  is  the  Root 
of  it ;  becaufe  9  multiplied  in  itfelf,  viz.  9  times 
9  is  8  1.  Now  8  could  not  be  the  Root,  for  8  times 
8  is  but  64  :  nor  could  io,  for  10  times  10  is  100  ; 
therefore,  I  fay,  9  muft  needs  be  the  Root,  becaufe 
multiplied  in  itfelf,  it  makes  neither  more  nor  lefs, 
but  juft  the  Number  propounded,  viz.  81. 

Again  :  Suppofe  1 6  be 


4 


4 


4 


the  Number  given,  I  fay 
the  Root  of  it  is  4,  be¬ 
caufe  4  multiplied  in  it¬ 
felf  makes  16.  For  your 
better  underftanding  fee 
this  Figure,  which  is  a 
great  Square,  containing 
j6  little  Squares;  any 
Side  of  which  great 
Square  contains  4  little 
Sp'uares:  which  is  called  the  Square  Root.  Or, 
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Or,  Suppofe  a  plain  fquare  Figure  be  given  you 
as  this  in  the  Margin,  and  it  be  requi-  o 
red  of  you  to  divide  it  into  9  fmall  ■ 

xn  n  t*  c  •  k  *  1 


1 — r 

9 


“1 


Squares ;  your  Bufinefs  is  to  know  in- 
to  how  many  Parts  to  divide  any  one  | 
of  the  Side  Lines,  which  here  muft  be  - 

into  3,  and  that  is  the  Root  required. _ i  I _ J 

But  how  to  do  this  readily  is  the  thing  I  am  now 
going  to  teach  you.  The  Roots  of  all  fquare 
Numbers  under  100,  you  have  in  your  Multipli¬ 
cation  Table  ;  however,  fince  it  is  good  for  you  to 
keep  them  in  your  Mind,  take  this  fmall  Table  of 
them. 

Roots  1  1  2  I  3  I  4  |  5  1  6  I  7  i  8  I  9 


1 

1 


Squares  1  I  4  I  9  I  16  1  25  I  36  I  49  1  64  I  81 

Here  you  fee  the  Root  of  25  is  5,  the  Root  of 
64  is  8,  and  fo  of  the  reft. 

So  far  as  100  in  whole  Numbers,  your  Memory 
will  ferve  you  to  find  the  Root ;  but  if  the  Number 
propounded,  whofe  Root  you  are  to  fearch  out,  ex¬ 
ceed  100,  then  put  a  point  over  the  firft  Figure  on 
the  Right-hand,  which  is  the  Place  of  Units,  and  fo 
proceeding  to  theLeft-hand,  mifs  the  fecond  Figure, 
and  put  a  Point  over  the  third  ;  then  miffing  the 
fourth,  point  the  fifth ;  and  fo  (if  there  be  ever  fo 
many  Figures  in  the  Number)  proceed  on  to  the 
End,  pointing  every  other  Figure,  as  you  may  fee 
here,  and  fo  many  Points  as  there  are, 
of  fo  many  Figures  your  Root  will 
confift,  which  is  very  material  to  re-  ' 

member :  Then  begin  at  the  firft  Figure  on  the  Left- 
hand  that  has  a  Point  over  it,  which  will  always  be 
the  firft  or  lecond  Figure,  and  fearch  out  the  Root 
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of  that  one  Figure,  or  both  joined  together  if  there 
be  two;  and  when  you  have  found  it,  orthenigheft 
lefs  to  it,  which  you  may  eafily  do  by  the  Table 
above,  or  your  own  Memory,  draw  a  little  crooked 
Line,  as  in  Divilion,  and  there  let  it  down.  For 
Example  :  Let  144  be  the  Number  whofe 
!  2  Root  1  am  to  find  ;  I  fet  it  down,  and  prick 
xx  the  Figures  thus :  Then  going  to  the  firft 
Figure  on  the  Left-hand  that  has  a  Prick 
over  it,  which  is  1,  and  fee  what  the  Root  of  it  is, 
which  is  t  alfo  ;  1  therefore  draw  a  crooked  Line, 
as  in  the  Margin,  and  fet  down  r  in  the  Quoti¬ 
ent  ;  then  if  1  admitted  of  any  Multiplication,  I 
fhould  multiply  it  by  itfelf ;  but  fince  once  1  is  but 
1,  I  fubtraft  it  out  of  the  firft  prick’d  Figure  on  the 
Left-hand,  and  there  remains  o  ;  fo  that  I  cancel 
that  firft  Figure,  as  having  wholly  done  with  it:  If 
any  thing  had  remained  after  the  Subtraction,  I 
fhould  have  put  the  Remainder  over  it.  The  next 
thing  to  be  done,  is  to  double  what  is  already  in 
the  Quotient,  which  makes  2  ;  which  2  I  write 
down  under  the  next  Figure,  viz.  4,  which  has  no 
Point  over  it,  and  then  lee  how  oft  I  can  have  2  in 
4:  Anfwer,  twice.  I  therefore  fet  down  two  in  the 
Quotient,  and  2  likewife  under  the  next  pointed 
Figure,  which  in  this  Example  is  4;  then  that  22 
which  Hands  under  the  44  muft  be  multiplied  by 
the  2  in  the  Quotient,  whofe  ProduCt  is  44;  which 
fiibtrafted  out  of  44,  there  remains  o.  But  you 
may  multiply  and  lubtradt  together  thus,  twice  2 
is  4,  whic  1  I  take  out  of  4,  and  there  remains  o; 
then  I  cancel  the  firft  4  and  2  to  the  Left-hand,  as 
having  done  with  them  ;  then  again,  twice  2  is  4, 

which  taken  out  of  4  leaves  o ;  and  then  I  cancel 

the 
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the  laft  4  and  2,  and  the  Queftion  is  anfwered ; 
for  there  is  12  in  the  Quotient,  which  is  the  Root 
of  144,  which  may  eafily  be  proved  by  multiply¬ 
ing  12  by  12. 

Take  another  Example  :  Let  the  Sum 
be  54756  ;  firft  fee  what  the  Root  of  5  ,44756(2 

is,  which  is  2,  and  place  it  in  the  Quo-  * 
tient,  and  under  the  firft  pointed  Figure 
both,  as  you  fee  here ;  then  fay  2  times  2  is  4, 
which  taken  out  of  5,  there  remains  1 ;  and  fo 
have  you  done  with  the  firft  Point.  Next  double 
the  Quotient,  which  makes  4,  and 
place  it  as  you  fee  here,  under  the  Fi-  1 
gure  void  of  a  Point ;  then  fee  how  ma- 
ny  times  4  you  can  have  in  14,  anfwer  *4756(23 
3  times ;  which  3  place  both  in  the  Wg 
Quotient,  and  under  the  next  pointed  Figure, 
which  is  7  ;  then  multiply  and  fobtratft,  faying  3 
times  4  is  12,  which  taken  out  of  14  leaves  2j 
wh;eh  2  write  over  the  4,  and  cancel  both  the  4 
ana  the  1,  as  you  do  in  Divifion  :  And  three  times 
3  is  9,  which  taken  out  of  27,  refts  18  ;  which 
write  over  head,  and  cancel  what  Figures  you  have 
done  with,  no  otherwife  than  in  Divifion,  and  fo 
have  you  done  with  the  firft  two  Points.  Now 
for  the  third  pointed  Figure,  or  if  there  were  ne¬ 
ver  fo  many  more  of  them,  they  are  done  altoge¬ 
ther  as  the  fecond  ;  viz.  Double  again  your  Quo¬ 
tient,  it  makes  46  ;  which  put  down  as  you  fee  in 
the  Margin,  always  obferving  this  Rule,  That  the 
laft  Figure  of  the  double  Quotient,  I  mean  that 
in  the  place  of  Units,  ftand  under  the  next,  void 
of  Points  :  And  thofe  of  your  Left-hand  of  him, 
viz.  in  the  place  of  Tens  or  Hundreds,  in  order 
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before  him,  as  you  do  in  Divifion,  as  you  may  lee 

here.  Then  proceed,  and  fay.  How 
many  times  46  can  I  have  in  185,  or 
rather  how  many  times  4  in  18  ?  Here 
Elfay,  as  you  do  in  Divifion,  and  fee 
if  you  can  have  it  four  times,  remem- 
bring  the  4  that  muft  be  put  down  under  the  point¬ 
ed  F  igure ;  and  when  you  find  you  can  have  it, 
four  times,  write  it  down  in  the  Quotient,  and  alfo 
under  your  laft  pointed  Figure;  then  fay  four  times 

4  is  1 6,  out  of  j8  there  refts  2,  which 
/*8/o  write  down,  and  cancel  the  18  and  4. 
fAf^(234  Again,  four  times  6  is  24,  out  of  25 

refts  1  ;  which  put  down,  and  cancel 
the  2,  5,  and  6.  Again,  four  times  4 
is  16,  out  of  16  refts  o ;  and  fo  have  you  done, 
and  find  the  Root  to  be  234. 

I’ll  add  hut  one  Example  more  for  your  Practice. 
Let  the  Number,  whofe  Root  is  requir’d,  be 
12345678  ;  fee  the  working  of  it. 

But  in  this  you  fee  there  s  a 
Fraction  remains,  and  fo  there  will 
be  in  moft  Numbers,  for  we  fel- 
dom  happen  upon  a  Number  ex¬ 
actly  fquare  :  The  fractional  Part 
muft  therefore  thus  be  taken ;  Before  you  begin  to 
extraCt,  add  to  your  Number  given  two  Cyphers, 
if  you  defire  to  know  but  to  the  tenth  Part  of  an 
Unit ;  but  if  to  an  hundredth  Part  add  four  Cy¬ 
phers,  if  to  a  thoufandth  Part  of  an  Unit  add  fix 
Cyphers,  and  then  work  as  before,  as  if  it  was  all 
one  entire  Number,  and  look  how  many  Points 
were  placed  over  the  Number  firft  given,  fo  many 

Places  of  Integers  will  be  in  the  Root ;  the  reft  of 

the 
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the  Root  towards  the  Right-hand  will  he  the  Nu¬ 
merator  of  a  decimal  Fraction.  For  Example: 
Let  143  be  the  Number  given  to  be  extracted  ;  and 
to  know  the  decimal  Fraction  as  near  as  to  the  hun¬ 
dredth  Part  of  an  Unit,  I  write  it  down  as  before, 
annexing  four  Cyphers  to  the  end  of  it,  as  you  fee 
hereunder;  and  after  having  XIC> 
wrought  it,  there  comes  out  in 
the  Quotient  11.95;  but  be- 
caufe  I  had  but  two  Points  over 
the  firft  Number  given,  viz. 

123,  I  therefore  at  the  end  of 
two  Figures  in  the  Quotient 
put  a  Point,  which  parts  the  whole  Number  from 
the  Fraction  ;  that  1 1  on  the  Left-hand  being  In¬ 
tegers,  and  the  95  on  the  right  Centefms  of  an 
Unit,  which  you  may  either  write  as  above,  or 
thus,  1 1  o ,  if  you  pleafe. 

There  are  other  Ways  taught  by  Arithmeticians 
for  finding  out  the  Square  Root  of  any  Number  ; 
but  I  know  no  way  fo  concife  as  this,  and,  after  a 
little  Practice,  fo  eafy  and  ready,  or  to  be  wrought 
with  as  few  Figures.  To  do  it  indeed  by  the  Lo¬ 
garithms,  or  Artificial  Numbers,  is  very  eafy  and 
pleafant ;  but  Surveyors  have  not  always  Books  of 
Logarithms  about  them,  when  they  have  occafion 
to  extradl  the  Square  Root :  However,  I  will 
briefly  fhew  you  how  to  do  it,  and  give  you  one 
Example  thereof. 

When  you  have  any  Number  given  whole 
Square  Root  you  defire,  feek  for  the  given  Num¬ 
ber  in  the  Table  of  Logarithms  under  the  Title 
Numbers ;  and  right  again!!  it,  under  the  Title 
Logarithms,  you  will  find  the  Logarithm  of  the 
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faid  Number,  the  half  of  which  is  the  Logarithm 
of  the  Root  defired  :  Which  half  feek  for  under 
the  Title  Logarithm,  and  right  againft  it  under 
the  Title  Number  you  will  find  the  Root. 


EXAMPLE. 


Let  625  be  the  Number  whofe  Root  is  defired  : 
Firft  I  feek  for  it  under  the  Title  Numbers,  and 
right  againft  it  I  find  this  Log.  2,  795880, 

which  I  divide  by  2,  or  take)  TT  ir  , 

the  half  of  it  as  you  fee :  S  Half'  '>  39764°- 
And  finding  that  half  under  the  Title  Log.  right 
againft  it  is  2  5,  the  Root  defired.  See  the  fame 
done  by  the  former  way  with  lefs  trouble, 
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CHAP.  II. 

Geometrical  Definit  ions. 

Point  is  that  which  hath  neither  Length  nor 


Breadth,  the  lead  thing  which  can  be  ima¬ 
gined,  and  which  cannot  be  divided,  commonly 
marked  as  a  full  Stop  in  Writing,  thus  (.) 

A  Line  has  Length,  •  but  no  Breadth  nor  Thick- 
nefs,  and  is  made  by  many  Points  joined  together 
in  Length ;  of  which  there  are  two  Sorts,  viz. 
Strait  and  Crooked.  As,  A  B  is  a  ftrait  Line,  B  C 
two  crooked  Lines. 


B 


A 


B 


An  Angle  is  the  meeting  of  two  Lines  in  a 
Point ;  provided  \the  two  Lines  fo  meeting  d*o  not 
make  one  ftrait  Line,  as  the  Line  A  B,  and  the 
Line  A  C,  meeting  together  in  the  Point  A,  make 
the  Angle  B  A  C. 


Of 


Of  which  Right-lined  Angles  there  are  three 
Sorts,  viz.  Right-angled,  Acute,  Obtufe. 

When  a  Line  falleth  perpendicularly  upon  ano¬ 
ther  Line,  it  maketh  two  Right  Angles, 

% 
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EXAMPLE. 

Let  CAB  be  a  Right  Line,  DA  a  Line  perpen¬ 
dicular  to  it,  that  is  to  fay,  neither  leaning  towards 
B  nor  C,  but  exa&ly  upright;  then  are  both  the 
Angles  at  A,  viz.  DAB,  and  D AC,  Right  An¬ 
gles; 
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pies  •  and  contain  each  juft  90  Degrees  or  the 
fourth  Part  of  a  Circle ;  but  if  the  Line  DA  had 
not  been  perpendicular,  but  had  leaned  towards 
B  then  had  DAC  been  an  Obtufe  Angle,  or 
greater  than  a  Right  Angle 3  and  DAB  an  Acute 
Angle,  or  letter  than  a  Right  Angle,  as  you  fee 

hereunder. 


D 


All  Figures  contained  under  three  Sides  arc  called 
Triangles,  as  A,  B,  C. 


Where  note.  The  Triangle  A  hath  three  equal 
Sides,  and  is  called  an  Equilateral  Triangle. 

The  Triangle  B  hath  two  Sides  equal,  and  the 
third  unequal,  and  is  called  an  Ifofceles  Triangle. . 

The  Triangle  C  hath  three  unequal  Sides,  and  is 
called  a  Scalenum. 


of 
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* 

Of  four-fided  Figures  there  are  thefe  Sorts  : 

Fir  ft,  A  Square,  whofe  Sides  are  all  equal,  and 
Angles  right,  as  A. 

Secondly ,  A  long  Square,  or  Parallelogram, 
whole  oppofite  Sides  are  equal,  and  Angles  right, 

Thirdly ,  A  Rhombus,  whofe  Sides  are  all  equal 
but  no  Angle  right,  as  C. 

Fourthly,  A  Rhomboides,  whofe  oppofite  Sides 
only  are  equal,  and  no  right  Angles,  as  D. 

All  other  four-fided  Figures  are  called  Trapezia, 

as  E# 


Other 


'  V-, 
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Other  Figures  that  are  contained  under  5>  6,  7, 
or  more  Sides,  I  call  Irregular,  as  F,  &c.  except 


fuch  as  are  made  by  dividing  the  Circumference  of 
a  Circle  into  any  Number  of  equal  Parts ;  for  then 
they  are  regular  Figures,  having  all  their  Sides  and 
Angles  equal ;  and  are  called  according  to  the 
Number  of  right  Lines  the  Circle  is  divided  into, 
or  more  properly  according  to  the  Number  of  An¬ 
gles  they  contain,  as  a  Pentagon,  Hexagon,  Hep¬ 
tagon,  O&ogon,  &c.  Which  in  plain  Englijh  is 
no  more  than  a  Figure  of  five  or  fix,  feven  or 
eight  Angles  ;  which  Angles  are  all  equal  one  to 
another,  and  their  Sides  confequently  all  of  the 
fame  Length.  And  thus  (though  I  mention  no 
more  than  8)  the  Circumference  of  the  Circle 
may  be  divided  into  as  many  Parts  as  you  pleafe ; 
and  the  regular  Figures  arifing  out  of  fuch  Divifi- 
ons,  are  called  according  to  the  Number  of  Parts 
the  Circle  is  divided  into.  See,  for  your  better  un- 
deritanding,  thefe  two  or  three  following. 

A  Circle 
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A  Circle  is  a  Figure  determined  with  one  end- 

lefs  Line,  as  A. 
Which  Line  is 
called  the  Circum¬ 
ference  of  the  Cir¬ 
cle,  in  the  Middle 
whereof  is  a  Prick 
or  Point,  by  which 
the  Circle  is  de¬ 
fer  i  bed,  which  is 
called  the  Center, 
from  which  Point 
or  Center  all  firait 
Lines  drawn  to  the  Circumference  are  equal,  or  of 
the  fame  Length,  as  A B,  AC,  AD. 


The 


\ 
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The  Diameter  of  a  Circle  is  a  Line,  which  paf- 
fing  through  the  Center  cuts  the  Circle  into  two 
equal  Parts,  or  the  longeft  ftrait  Line  that  can  be 

made  in  any  Circle,  as  B  C. 

The  Semidiameter  is  the  half  of  the  above-men¬ 
tioned  Line,  as  A  B,  A  C,  or  A  D,  either  of  which 
is  called  a  Semidiameter. 

A  Chord  is  any  Line  Ihorter  than  the  Diameter, 
which  paffeth  from  one  Part  of  the  Circumference 
to  another,  as  EC. 

A  Semicircle  is  the  half  of  a  Circle,  as  B  DC,  or 
BEC. 

A  Quadrant  is  the  fourth  Part  of  a  Circle,  made 
by  two  Diameters  per¬ 
pendicularly  interfering 
each  other,  as  A  B  D, 

ADC,  ABE,  A  E  C, 
either  of  which  is  a  Qua-  B 
drant,  or  the  fourth  Part 
of  a  Circle. 

A  Seftion,  Segment, 
or  Part  of  a  Circle,  is  a 
Piece  of  the  Circle  cut 
off  by  a  Chord  Line,  and  is  greater  or  lefs  than  a 
Semicircle,  as  E  F  C  G  is  a  Segment  of  the  Circle 
EBDCG,  likewife  EBDCF  is  the  greater  Seg¬ 
ment  of  the  fame  Circle. 

A  Superficies  is  that  which  hath  both  Length 
and  Breadth,  but  no  Thicknefs  ;  whofe  Bounds  are 
Lines,  as  A  is  a  Superficies  or  Plane  contained  in 
thefe  Lines,  B  C,  D  E,  B  D,  C  E,  which  hath 
Length  from  B  to  C,  and  Breadth  from  B  to  C,  but 
no  Thicknefs. 

When 
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V  < 


When  thefe  bounding  Lines  are  meafured,  and 
the  Content  of  the  Superficies  caft  up,  the  Refult 
is  called  the  Area  or  fuperficial  Content  of  that  Fi¬ 
gure. 

EXAM  P  L  E. 

/ 

Suppofe  the  Lin^,  B  C  to  be  twelve  Foot  in 
Length,  and  the  Line  B  D  to  be  four  Foot  long, 
they  multiplied  together  make  48  ;  therefore  I  fay 
48  fquare  Feet  is  the  Area  or  fuperficial  Content  of 
that  Figure. 

When  two  Lines  are  in  every  Part  equidiftant 
from  each  other,  they  are  called  Parallel  Lines,  as 
the  Lines  AB  and  CD ;  which  tho’  produc’d  to  never 

A - B  lb  great  a  Length,  would 

C - -D  come  no  nearer  to  each  other, 

much  Ids  meet. 

A  Diagonal  Line  is  a  Line  run- 
B  n mg  thro’  a  fquare  figure,  divi¬ 
ding  it  into  two  Triangles,  be¬ 
ginning  at  one  Angle  of  the  Square 
and  proceeding  to  the  oppofite 
D  Angle.  In  the  Square  A  B  C  D, 
A  D  is  the  Diagonal  Line. 


C 
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CHAP.  III. 

Geometrical  Problems. 


PROB.  I. 


How  to  make  a  Line  perpendicular  to  a  Line  given. 


TH  E  Line  given  is  A  B,  and  at  the  Point  C, 
it  is  required  to  eredt  a  Line  which  (hall  be 
perpendicular  to  A  B.  / 


A — \ 


Open  your  Compaffes  to  any  convenient  Wide- 
nefs,  and  fetting  one  Foot  of  them  in  the  Point  C, 
with  the  other  make  a  Mark  upon  the  Line  at  F* 
and  alfo  at  D ,  then  taking  off  you?  Colafl£ 
open  them  a  little  wider  than  before,  and  fetting 
one  Foot  in  the  Point  D,  with  the  other  defcribe 
the  Arch  F  F ;  then  without  altering  your  Com¬ 
paffes,  fet  one  Foot  in  the  Point  E,  and  with  the 
ather  defcribe  the  Arch  G  G. 


LaEly, 
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Laftly,  Lay  your  Ruler  to  the  Point  C,  and  the 
Interfe&ion  of  the  two  Arches  G  G  and  F  F,  which 
is  at  H,  and  drawing  the  Line  H  C,  you  have 
your  Defire,  H  C  being  perpendicular  to  A  B. 

See  it  here  done  again  after  the  very  fame  man¬ 
ner,  but  perhaps  plainer  for  your  Underftanding. 


PROB.  II. 

IIow  to  to  raife  a  Perpendicular  upon  the  End  oj  a  Line. 


B 
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A  B  is  the  Line  given,  and  at  B  it  is  required  to 
ere£t  the  Perpendicular  B  C. 

Open  your  Compafles  to  an  ordinary  Extent,  and 
Petting  one  Foot  in  the  Point  B,  let  the  other  fall 
at  adventure,  no  matter  where  in  reafon,  as  at  the 
Point  ®  ;  then  without  altering  the  Extent  of  the 
Compafles,  fet  one  Foot  in  the  Point  ®,  and  with 
the  other  crofs  the  Line  A  B  as  at  D  :  Alfo  on  the 
other  fide  defcribe  the  Arch  EE,  then  laying  your 
Ruler  to  D  and  ®,  draw  the  prick’d  Line  D  ®  F. 
Laftly,  frorp  the  Point  B,  you  began  at,  through 
the  Interfe&ion  at  G,  draw  the  Line  BGC,  which 
is  perpendicular  to  A  B. 

Another  W ay ,  I  think  more  eaf)\  though  indeed 

almojl  the  fame. 

Let  A  B  be  the  given  Line,  B I  the  Perpendi¬ 
cular  required. 


2  o  Geometrical  Problems. 

Set  one  Foot  of  your  Compares  in  B,  and  with 
the  other  at  any  ordinary  Extent,  defcribe  the  Arch 
CEFD  >  then  keeping  your  Compafles  at  the  fame 
Extent,  let  one  Foot  in  C,  and  make  a  Mark  upon 
the  Arch  at  E;  and  keeping  one  Foot  in  E,  make 
another  Mark  at  F ;  then  with  any  Extent  fet  one 
Foot  in  E,  and  with  the  other  defcribe  the  Arch 
GG :  Alfo  fetting  one  Point  in  F,  make  the  Arch 
HH,  then  drawing  a  Line  through  the  Interfedlion 
of  the  Arches  G  and  H,  to  the  Point  firft  pi  opofed. 


P  R  O  B.  III. 


How  from  a  Point  affigned ,  to  let  fall  a  Perpendicu¬ 
lar  upon  a  Line  given. 

The  Line  given  is  A  B,  the  Point  is  at  C,  from 
which  it  is  delired  to  draw  a  Line  down  to  A  B, 
that  may  be  perpendicular  to  it. 


Firft,  Setting  one  Foot  of  your  Compafles  in  the 
Point  C,  with  the  other  make  a  Mark  upon  the  Line 
AB  as  at  D,  and  alfo  at  E;  then  opening  your  Com¬ 
pares  wider,  cr  {hutting  them  clofer,  either  will  do 
*  ic 


rt  v» 
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fet  one  Foot  in  the  Point  of  Interfedtion  at  D,  and 
with  the  other  defcribe  the  Arch  gg ;  the  like  do  at 
E,  for  the  Arch  h  h.  Laftly,  From  the  Point  align¬ 
ed,  thro’  the  Point  of  Interledtion  of  the  two  Arches, 
gg  and  h  h ,  draw  the  perpendicular  Line  C  F.  This 
is  no  more  but  the  firfi  Problem  reverfed :  The  fame 
you  may  do  by  the  fecond  Problem,  viz.  Let  fall 
a  Perpendicular  nigh  the  End  of  a  given  Line. 

P  R  O  B.  IV. 


How  to  divide  a  Line  into  any  Number  of  equal  Parts. 


A  B  is  a  Line 
given,  and  it  is  re¬ 
quir’d  to  divide  it 
into  6  equal  Parts. 

Make  at  the 
Point  B  a  Line 
perpendicular  to 
AB,  as  B  C:  Do 
the  fame  at  A,  the 
contrary  way,  as 
you  fee  here ;  o- 
pen  your  Com¬ 
pares  to  any  con¬ 
venient  Widenefs, 
and  upon  the 
Lines  BCandAD, 
mark  out  five  e- 
qual  Parts  ;  for  it 
muft  be  always 
one  lefs  than  the 
Number  you  in¬ 
tend  to  divide  the 
Line  into ;  which 
Parts  you  may 
number,  as  you 


0 
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fee  here,  thofe  upon  one  Line  one  way,  and  the 
other  the  contrary  way  ;  then  laying  your  Ruler 
from  N°.  i.  on  the  Line  B  C,  to  N°.  i.  on  the  Line 
AD,  it  will  interfedt  the  Line  A  B  at  E,  which 
you  may  mark  with  your  Pen,  and  the  Diftance 
Between  B  and  E  is  one  fixth  part  of  the  Line ;  fo 
proceed  on  till  you  come  to  N°.  5.  and  then  you 
will  find  that  you  have  divided  the  given  Line  into 
fix  equal  Parts,  as  required. 

P  R  O  B.  V. 


How  to  make  an  Angle  equal  to  any  other  Angle 

given. 


The  Angle  given  is  A,  and  you  are  defired  to 
make  one  equal  to  it. 


Draw  the  right  Line  B  C,  then  going  to  the  An¬ 
gle  A,  let  one  Foot  of  your  Compaffes  in  the  Point 
h,  and  with  the  other  at  what  Diftance  you  pleafe, 

deferibe 
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defcribe  the  Arch  I  K,  then  without  altering  the 
Extent  of  the  Compaffes,  fet  one  Foot  in  B,  and 
draw  the  like  Arch,  as  fg ;  _  after  that,  meafure 
with  your  Compaffes  how  far  it  is  from  K  to  I,  and 
the  fame  Diftance  fet  down  upon  the  Arch  from  £ 
towards  /,  which  will  fall  at  C  5  after  draw  the 
Line  BCD,  and  you  have  done. 

P  R  O  B.  VI. 

How  to  make  Lines  parallel  to  each  other. 

A  B  is  a  Line  given,  and  it  is  required  to  make 
a  Line  parallel  unto  it. 


'CL  & 

A— -"G  ■■  1  1  ■'*•* 1  O 

e 

Set  one  Foot  of  your  Compaffes  at  or  near  the 
End  of  your  given  Line,  as  at  C,  and  with  the 
other  defcribe  the  Arch  a  b  ;  do  the  fame  near  the 
other  End  of  the  fame  Line,  and  through  the  ut- 
moft  Convex  of  thofe  two  Arches  draw  the  Line 
C  D,  it  is  the  Parallel  required. 


D 


B 
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p  R  o  b.  vir. 

Bow  to  make  a  Line  parallel  to  another  Line ,  which 
ir.ujl  alfo  pafs  through  a  Point  ajjigned. 

Let  AB  be  the  given  Line,  C  the  Point  through 
which  the  required  parallel  Line  mud  pafs. 


a  a 


Set  one  Foot  of  your  Compares  in  C,  and  clofing 
them  fo  that  they  will  juft  touch  (and  no  more) 
the  Line  AB,  defcribe  the  Arch  a  a  ■,  with  the 
fame  Extent  in  any  Part  of  the  given  Line  fet  one 
Foot,  and  defcribe  another  Arch  as  at  D;  then 
through  the  afligned  Point  C,  and  the  utmoft  Con¬ 
vex  ot  the  laft  Arch,  draw  the  required  Line,  CD, 

which  is  parallel  to  AB,  and  pafteth  through  the 
Point  C. 

P  R  O  B.  VIII, 

How  to  make  a  Triangle ,  three  Lines  being  given. 

Let  the  three  Lines  given  be  r,  2,  3  ;  the  Que- 
ftion  is  how  to  make  a  Triangle  of  them. 


Take 
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Take  with  your  Compafles  the  Length  of  either 

>f  the  three  in  this  1 - - -  — - 

ixample:  Let  it  be  2 - • - * 

hat  N°.  1.  viz.  the  3 - - - - - 

ongeft,  and  lay  it 
!own  as  hereunder 
rom  A  to  B ;  then 
aking  with  your 
Compafles  the 
length  of  the  Line 
fet  one  Foot  in 
3,  and  make  the  Arch  C ;  alfo  taking  the  Length 
>f  the  laft  Line  3,  place  your  Compafles  at  A,  and 
nake  the  Arch  D,  which  will  interleft  the  Arch 
2,  at  the  point  c ;  from  which  Point  of  Interledti- 
>n  draw  Lines  to  A  B,  which  fhall  conftitute  the 
Wangle  A^B;  the  Line  AB  being  equal  to  the 
L,ine  N°.  1,  B  e  to  N°.  2,  A  e  to  N°.  3. 

P  R  O  B.  IX. 

How  to  make  a  Triangle  equal  to  a  Triangle  given , 
and  every  way  in  the  fame  Proportion. 


Firfl:  make  an  Angle  equal  to  the  Angle  at  A,  as 
i?ou  were  taught 
n  Prob.  5.  Then 
naking  the  Lines 
A  D  and  A  E  e- 
^ual  to  A  B  and 
A  C,  draw  the 
Line  DE. 

Or  otherwife 

■v*  . 

you  may  dp  it  as  you  were  taught  in  Prob.  8. 

■  PRO  B. 
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PROB.  X. 

How  to  make  a  fquare  Figure. 


Let  A  be  a  Line  given, 
and  it  is  required  to  make 
a  fquare  Figure,  each  Side 
of  which  fhall  juft  be  the 
Length  of  the  Line  A. 

Firft,  Lay  down  the 
Length  of  your  Line  A,  as 
AB. 

Secondly,  Raife  a  Per¬ 
pendicular  of  the  fame 
Length  at  B. 

Thirdly,  Take  the 
Length  of  either  of  the  aforementioned  Lines  with 
your  Compaffes,  and  fettingone  Foot  in  C,  defcribe 
the  Arch  e  e  •,  do  the  like  at  A,  and  defcribe  the 
Arch  f f. 

Fourthly,  Draw  Lines  from  A  and  C  into  the 
Point  of  Interfedlion,  and  the  Square  is  finilhed. 


D/ 


-  -  r 


PROB.  XI. 

How  to  make  a  Parel!elogramy  or  long  Square. 


This  is  much  like 
the  former.  Admit  two 
Lines  be  given,  as  i, 
q  2,  and  it  is  required 
to  make  a  Parellelo- 
gramofthem:  What 
A  a  Pa- 


r 
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a  Parallelogram  is,  you  may  fee  in  the  fecond 
Chapter  of  Definitions. 

Firft,  Lay  down  your  longed  Line,  as  AB,  up¬ 
on  the  End  of  which  eredt  a  perpendicular  Line, 
equal  in  Length  to  your  fhorteft  Line ;  and  fo  pro¬ 
ceed,  as  you  were  taught  in  the  foregoing  Problem. 

P  R  O  B.  XII. 

How  to  make  a  Rhombus. 

Fird,  Make  an  Angle,  fuppofe  ACB,  no  matter 
how  great  or  fmall ;  but  be 
fure  let  the  two  Lines  be  of 
equal  Length ;  then  taking 
with  your  Compaffes  the 
Length  of  one  of  thofe  two 
Lines,  fet  one  Foot  in  A,  and 
defcribe  the  Arch  b  b ;  alfo 
fet  one  Foot  in  B,  and  de¬ 
fcribe  the  Arch  cc.  Ladly, 
draw  Lines,  and  it  is  finifh- 
ed.  Two  Equilateral  Tri¬ 
angles  is  a  Rhombus. 

A  Rhomboides  differs  juft 
fo  much,  and  no  more  from  a  Rhombus,  as  a  Pa¬ 
rallelogram  does  from  a  true  Square  ;  it  is  needlefs 
therefore,  I  prefume,  to  fhew  you  how  to  make 
it, 


PROP 
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P  R  O  B.  XIII. 

How  to  divide  ^  Circle  into  any  Number  of  equal 
PartSy  not  exceeding  teny  or  otherwije  how  to 
make  the  Figures  called ,  Pentagon,  Hexagon 
Heptagon,  Oftagon,  &c. 


Let  A  BCD  be  a  Circle,  in  which  is  required 
to  be  made  a  Triangle,  the  greateft  that  can  be 
made  in  that  Circle. 


Jveepingyour 
Compares  at  the 
fa  me  Extent 
they  were  at 
when  you  made 
the  Circle,  fet 
one  Point  of 
them  in  any 
Part  of  the  Cir¬ 
cle,  as  at  A,  and 
with  the  other 
make  a  Mark  at 
E  and  f  and 
draw  a  Line  between  E  and  f  which  will  be  one 
Side  of  the  Triangle. 

I  need  not  tell  you  how  to  make  the  other  two 
Sides,  for  it  is  an  Equilateral  Triangle,  all  three 
Sides  being  of  equal  Length. 


To 
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To  make  a  Pentagon ,  or  Ftve-Jided  Figure. 

Draw  firft  an  obfcure  Circle,  as  AC  B  D  ;  then 
draw  a  Diameter  from  A  C 

to  B;  make  another  Dia¬ 
meter  perpendicular  to 
the  firft,  as  CD;  then 
taking  with  your  Com-  . 
paiTes  the  Length  of  the 
Semidiameter,  fet  one 
Point  in  A,  and  make  the 
Marks  E  F,  drawing  a 
Line  between  them,  as 
you  did  to  make  a  Triangle.  Next,  let  one  Point 
of  your  Compares  in  the  Interfe&ion  at  g,  and  ex¬ 
tend  the  other  to  C,  draw  the  Arch  C  H  :  the  near- 
eft  Diftance  between  C  and  H,  viz.  the  Line  CIH, 
is  the  Side  of  a  Pentagon,  and  the  greateft  that  can 
be  made  within  that  Circle  :  Which  with  the  lame 
Extent  of  your  Compafles  you  may  mark  out 
round  the  Circle,  and  drawing  Lines,  the  Figure 
will  be  finilhed. 


To  make  a  Hexagon  or  Six-Jided  Figure. 

Draw  an  obfcure  Circle,  _ ... 

as  you  fee  here,  and  then 
without  altering  the  Ex¬ 
tent  of  the  CompalTes, 
mark  out  the  Hexagon 
requir’d  round  the  Circle  ;  \ 
for  the  Semidiameter  of 
any  Circle  is  the  Side  of 
the  greateft  Hexagon  that 
can  be  made  within  the 
fame  Circle. 


This 
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This  is  the  way  Coopers  ufe  to  make  Heads  for 
their  Cafks. 


To  make  a  Heptagon ,  or  Figure  of  Seven  equal  Sides 

and  Angles. 


You  muft  begin  and 
proceed,  as  if  you  were 
going  to  deferibe  aTri- 
angle  in  a  Circle,  till 
you  have  drawn  the 
j  Line  EF;  then  taking 
with  your  Compares 
/  the  half  of  that  Line, 
viz.  from  O  to  E,  or 
from  O  to  F,  mark  out 
round  the  Circle  your 

Heptagon;  for  the  half 
of  the  Line  EF  is  one  Side  of  it. 


To  make  an  OSlogon ,  commonly  called  an  Eight- 

Jquare  Figure. 


Firft, 


3 1 
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Firft,  make  a  Circle. 

Secondly,  Divide  it  into  four  equal  Parts  by  two 
Diameters,  the  one  perpendicular  to  the  other,  as 
A  B  and  C  D. 

Thirdly,  Set  one  Foot  of  the  Compaffes  in  A, 
and  make  the  Arch  ee\  alfo  with  the  fame  Extent  fet 
one  Foot  in  C,  and  make  the  Arch  ff-,  then  thro’  the 
Interfedtion  of  the  two  Arches  draw  a  Line  to  the 
Center,  viz.  gh. 

Laftly,  Draw  the  Line  I  C  or  I  A,  either  of 
which  is  the  Side  of  an  Odtagon. 


To  make  a  Nonagon. 


Firft,  Make  a  Cir¬ 
cle,  and  a  Triangle 
in  it,  as  you  were 
taught  at  the  Begin¬ 
ning  of  this  Problem. 


B 


Then  divide  one  it 


third  Part  of  the 
Circle.  As  for  Ex¬ 
ample,  that  A,  i, 
2,  3,  B,  into  three 
equal  Parts.  Laftly, 


draw  the  Lines  A  i,  . 

1,2,  2  B,  &c.  each  of  thefe  Lines  is  the  Side  of  a 


Nonagon. 


To 


> 
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To  make  a  Decagon, 


You  mu  ft  work  alto¬ 
gether  as  you  did  in  ma¬ 
king  a  Pentagon ,  See  the 
Pentagon  above,  where 
the  Diftance  from  the 
Centre  K  to  the  Point  at 
H  is  the  Side  of  a  Deca¬ 
gon  or  Ten-fided  Figure. 


PROB.  XIV. 

Three  Points  being  given :  How  to  make  a  Circle , 
whoje  Circumference  (hall  pafs  through  the  three 

given  Points ,  provided  the  three  Points  are  not  in 
a  jlrait  Line. 

Let  A,  B,  C,  be  the  three  Points  given  ;  firft  let¬ 
ting  one  Foot  of  your  Compares  in  A,  open  them  to 
any  convenient  Widenefs,  more  than  half  the  Di¬ 


ftance 


\ 
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ftance  between  A  and  B,  and  defcribe  the  Arch  dd ; 
then  without  altering  the  Extent,  fet  one  Point  in  B, 
and  crofs  the  firtt  Arch  at  e  and  e,  through  thofe 
two  Interfe&ions  draw  the  Line  e  e. 

The  very  fame  you  muff  do  between  B  and  C, 
and  draw  the  Line  ff-,  where  thofe  two  Lines  in- 
terfedl  each  other,  as  atg,  there  is  the  Centre  of  the 
Circle  required  ;  therefore  fetting  one  Foot  of  your 
Compaffes  in  g,  extend  the  other  to  any  of  the 
Points  given,  and  defcribe  the  Circle  A  B  C.  Note 
The  Centre  of  a  Triangle  is  found  the  faille  way 

P  R  O  B.  XV. 

How  to  make 'an  Ellipjis,  or  Oval ,  Several  ways. 


B 


Fig.  x. 


3  4  Geometrical  Problems. 


Fig.  i.  Make  the  Circles,  whofe  Diameters  may 
be  in  a  ftrait  Line,  as  A  B  ;  crofs  that  Line  with 
another  perpendicular  to  it  at  the  Centre  of  the 
middle  Circle,  as  cd:  draw  the  Lines  c  e,  ch ,  dgy 
d  f.  Set  one  F oot  of  the  Compares  in  D,  and  extend 
the  other  to  g,  deferring  the  Part  of  the  Elipfisg/; 
with  the  fame  Extent,  feuing  one  Foot  inC,  deferibe 
the  other  Part  h  e :  the  two  Ends  are  made  by  Parts 
of  the  two  outermoft  fmall  Circles,  as  you  fee/  ey  g  h. 

Fig.  2.  Draw  two  fmall  Circles,  whole  Circum¬ 
ferences  may  only  touch  each  other ;  Then  taking 
the  Diftance  between  their  Centres,  or  either  of 
their  Diameters,  fet  one  Foot  of  your  Compaffes  in 
either  of  their  Centres,  as  that  marked  2,  and  with 
the  other  make  an  Arch  at  a,  alfo  at  b  there  mo¬ 
ving  your  Compaffes  to  the  Centre  of  the  other 
Circle,  crofs  the  faid  Arches  at  a  and  b ,  which 
Croffes  let  be  the  Centres  of  two  other  Circles  of  . 
equal  Bignefs  with  the  firft.  Then  thro’  the  Cen¬ 
tres  of  all  the  Circles,  draw  the  Lines  A  B,  CD, 


EH,  F  G;  which  done,  place  one  Foot  of  the  Com¬ 
paffes  in  the  Centre  of  the  Circle  I,  and  extend  the 
other  to  C,  deferibing  the  Arch  of  the  Ellipfis  CEF: 
The  fame  you  muff  do  at  2,  to  deferibe  the  Part 
B  H,  and  then  is  your  Ellipfis  finilhed. 

Fig.  3.  This  needs  no  Defcription,  it  being  fo 
like  the  two  former  Figures,  and  eafier  than  either 

of  them. 

Here  note,  that  you  make  the  Ovals  1  and  3  of 

any  determined  Length  ;  for  in  the  Length  of  the 

firft,  there  is  four  Semidiameters  of  the  fmall 

Circles ;  and  in  the  laft,  but  three.  If  therefore 

any  Line  was  given  you,  of  which  Length  an 

Oval  was  required,  you  muft  take  in  your  Com¬ 
paffes 


Geometrical  Problems.  g  r 

pafles  the  fourth  Part  of  the  Line  to  make  the  O- 
val  Fig.  i.  and  the  third  Part  to  make  the  Oval 
Pig.  3,  and  with  that  Extent  you  mud  defcribe  the 
finall  Circles  :  The  Breadth  will  be  always  propor¬ 
tional  to  the  Length.  But  if  the  Breadth  be  given 

you,  take  in  alfo  the  fourth  Part  thereof,  and  make 
the  Oval  Fig.  2. 

Fig.  4.  This  Ellipfis  is  to  be  made,  having  Length 
and  Breadth  both  given.  Let  A  B  be  the  Length, 
C  D  the  Breadth  of  a  required  Oval.  Firft,  Lay 
down  the  Line  A  B  equal  to  the  given  Length'  and 
crofs  it  in  the  middle  with  the  Perpendicular  C  D, 
equal  to  the  given  Breadth.  Secondly,  Take  in 
half  the  Line  AB  with  your  Compafles,  viz.  A  e, 
or  B  e  j  let  one  Foot  in  C,  and  make  two  Marks 
upon  the  Line  A  B,  viz.  j  and  g ;  alfo  with  the 
fame  Extent  let  one  Foot  in  D,  and  crols  the  for- 
mer  Marks  at  /  and  g  Thirdly,  At  the  Point  / 
and  g  fix  two  Pins  ■,  or  if  it  be  a  Garden-plat,  or 
the  like,  t\vo  ILong  Sticks.  Then  putting  a  Line 
about  them,  make  fall  the  two  Ends  at  luch  an  ex- 
ad  Length,  that  ftretching  by  the  two  Pins,  the 
Bent  of  ihe  Line  may  exadly  touch  A  or  B,  or  C 
or  or  as  in  this  Diagram  it  does  at  h;  lb 
moving  the  Line  dill  round,  it  will  defcribe  an  ex- 
ad  Oval. 


PROB. 
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P  R  O  B.  XVI. 


How  to  divide 
may  be  in  in 
given  Lines . 


a  given  Line  into  two  Partsy  which 
Jiich  Proportion  to  each  other  as  two 

60 


Let 
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Let  A  B  be  the  given  Line  to  be  divided  in  fuch 
Proportion  as  the  Line  C  is  to  the  Line  D. 

Firft,  From  A  draw  a  Line  at  pleafure,  as  A  E ; 
then  taking  with  your  Compaffes  the  Line  C,  fet  it 
off  front  A  towards  E,  which  will  fall  at  F :  Alfo 
take  the  Line  D,  and  fet  off  from  F  to  E. 

Secondly,  Draw  the  Line  E  B ;  and  from  F 
make  a  Line  parallel  to  E  B ;  as  F  G,  which  fhall 
interfedl  the  given  Line  A  B  in  the  proportional 
Point  required,  viz.  at  G ;  making  A  G  and  G  B 
in  like  Proportion  to  each  other,  as  C  C  and  D  D. 

Example  by  Arithmetick. 

The  Line  C  C  is  60  Feet,  Perches,  or  any  thing 
elfe  ;  the  Line  D  D  is  40 ;  the  Line  A  B  is  50  ; 
which  is  required  to  be  divided  in  fuch  Proportion 
as  60  to  40.  Firft  add  the  two  Lines  C  and  D  to¬ 
gether,  and  they  make  100:  then  fay,  If  100  the 
whole,  give  60  for  its  greateft  Part,  what  fhall  50, 
the  whole  Line  A  B,  give  for  its  greateft  propor¬ 
tional  Part?  Multiply  50  by  6o,  it  makes  3000; 
which  divided  by  100,  produces  30  for  the  longeft 
Part;  which  30  taken  from  50,  leaves  20  for  the 
fhorteft  Part :  as  therefore  60  is  to  40,  fo  is  30  to 
20. 

PROB.  XVII. 

'Three  Lines  being  given ,  to  find  a  Fourth  in  Pro - 


portion  to  them. 

Let  A  B  C  be  the  three  Lines 

A 

—  14 

given,  and  it  is  required  to  find 

B 

18 

a  fourth  Line,  which  may  be  in 

C 

— - -21 

fuch  Proportion  to  C,  as  B  is  to  A, 

D  3 

which 

;  '  *  ■'  •  J 


/ 
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which  is  no  more  but  performing  the  Rule  of  Three 
in  Lines.  As  if  we  fhould  fay,  If  A  14  give  B  j8, 
what  fhall  C  21  give  ?  Anfwer,  27.  But  to  per- 
form  the  fame  geometrically,  work  thus  : 

Firft,  make  any  Angle,  as  B  A  C :  then  take  with 
your  Com  oafles  the  firft  Line  A,  and  (et  it  from  A 
to  14.  Alfo  lake  the  fecond  Line  B,  and  fet  it 
from  A  to  18  ;  draw  the  Line  14,  18.  Then  take 


the  third  Line  C  with  your  Compares,  and  let  it 
from  A  to  21.  From  21  draw  a  Line  parallel  to 
14,  18,  which  will  be  2i,  2 7.  Then  from  A  to 
27  is  the  Length  of  your  fourth  Line  required. 

And  here  for  a  while  I  (hall  leave  thefe  Problems, 
till  I  come  to  (hew  you  how  to  divide  any  Piece  of 
Land ;  and  to  lay  out  any  Piece  of  a  given  Quanti¬ 
ty  of  Acres  into  any  Form  or  Figure  required  :  And 
in  the  mean  time  I  (hall  (hew  you  what  is  neceflary 
to  be  known. 


CHAP, 
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E  A  S  U  R  E  S. 


AN  D  firft  of  Long  Meafures ;  which  is  either 
Inches,  Feet,  Yards,  Perches,  Chains,  &c. 
Note,  that  twelve  Inches  make  one  Foot,  three  Feet 
one  Yard,  five  Yards  and  an  half  one  Pole  or  Perch, 
four  Perches  one  Chain  of  Gunter’s,  eighty  Chains 
one  Mile.  Bat  if  you  would  bring  one  Sort  of  Mea¬ 
sure  into  another,  you  muft  work  by  Mu Itiphc atton 
or  Divifion.  As  for  Example :  Suppofe  you  would 
know  how  many  Inches  are  contained  in  twenty 
Yards :  Firft,  reduce  the  Yards  into  Feet  by  mul¬ 
tiplying  them  by  3,  becaufe  3  Feet  make  one  Yard, 
the  Produdt  is  605  which  multiplied  by  12,  the 
Number  of  Inches  in  one  Foot,  gives  720,  and  fo 
many  Inches  are  contained  in  20  Yards  Length. 

On  the  contrary,  if  you  would  have  known  how 
many  Yards  there  are  in  720  Inches,  you  muft  firft 
divide  720  by  12,  the  Quotient  is  60  Feet;  that 
again  divided  by  3,  the  Quotient  is  20  Yards.  The 
like  you  muft  do  with  any  other  Mealure,  as  Per¬ 
ches,  Chains,  &c.  of  which  more  by  and  by. 


Long 

Link 

Foot 

Yard 

Perch 

Chain 

Mile 

Inches 

7.92 

12 

36 

198 

792 

63360 

Link 

1-515 

4-  56 

2  5 

IOO 

8000 

Feet 

3 

16.5 

66 

5280 

Yard 

5-5 

22 

1760 

Perch 

4 

320 

Chain 

8° 

\ 


D  4 


See 


4 
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4°  Of  Meafure. 

See  this  Table  of  the  Long  Meafure  annexed, 
the  Ufe  whereof  is  very  eafy :  If  you  would  know 
how  many  Feet  in  Length  go  to  make  one  Chain  ; 
look  for  Chain  at  the  Top,  and  at  the  Left-hand 
for  Feet,  againft  which,  in  the  common  Angle  of 

meeting,  is  66  j  fo  many  Feet  are  contained  in  one 
Chain. 

But  becaufe  Mr.  Gunter' s  Chain  is  molt  in  Ufe 
among  Surveyors  for  meafuring  of  Lines,  I  fhajl 
chiefly  infift  on  that  Meafure,  it  being  the  bed  in 
Ufe  for  Lands. 

This  Chain  contains  in  Length  4  Pole,  or  66 
Feet,  and  is  divided  into  100  Links,  each  Link  is 
therefore  in  Length  jj*.  Inches :  If  you  would  turn 
any  Number  of  Chains  into  Feet,  you  mud  multi¬ 
ply  them  by  66,  as  100  Chains  multiplied  by  66, 
make  6600  Feet;  but  if  you  have  Links  to  your 
Chains  to  be  turned  into  Feet  and  Parts  of  Feet, 
you  mull  fet  down  the  Chains  and  Links,  as  if  they 
were  one  whole  Number,  and  after  having  multi¬ 
plied  that  Number  by  66,  cut  off  from  the  Pro¬ 
duct  the  two  lad  Figures  to  the  Right-hand,  which 
will  be  the  hundredth  Parts  of  a  Foot,  and  thofe  on 
the  Left-hand  the  Feet  required. 

EXAMPLE. 

Let  it  be  required  to  know  how  many  Feet 
there  are  in  15  Chains,  25  Links. 

I  fet  down  thus  the  Multiplicand  IS2S 

TheNum.ofFeetin  1  Chain,  Mu  It ipli cat.  66 


915° 

9I5° 


Product  ioo6l5oFeetr 

The 
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The  ProduEl  is  ioo6,u>  This  is  fo  plain,  it  needs 
no  other  Example. 

But  now  on  the  other  hand,  if  one  thoufand  and 
fix  Feet  and  a  half  was  given  you  to  reduce  into 
Chains  and  Links ;  you  muft  divide  100650  by  66, 
theQuotient  will  be  1525, viz.  15 Chains,  2 5 Links. 
But  for  thofe  that  do  not  well  underftand  Decimal 
Arithmetic^. ,  and  may  perhaps  meet  with  harder 
Queftions  of  this  nature,  I  have  inferted  this  Table. 


A  Table,  fhewing  how  man} 
Feet,  and  Parts  of  a  Foot;  alfo 
how  many  Perches,  and  Parts  of  a 
Perch,  are  contained  in  any  Num¬ 
ber  of  Chains  and  Links,  from 
one  Link  to  one  hundred  Chains. 


M  ^ 
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I  OO  . 
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20 
30 
40 

5° 

60 
70 
80  52 
90 


r3  • 
19  . 
26  . 

33  • 

39  • 
46  . 


);0  .  Ot 
a  * 

32^0  . 08 
98*0  .  12 
64  0 .  16 
3O  O  .  20 

96'0  .  24 
62iO  .  28 
28p  .  3^ 

94° • 36 
60 jo  .  40 

2010  .  80 

80  I  .  2C 


40  I  ,  60 
oo;2  ,  oc 


60  2  .  4c 
20J2  .  80 
8oj3  .  2c 
40  3  .  60 
joo{t>t>  .  00,4  •  oc 


01  S?  1  ^ 

n>  o» 


3 

co 
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O 

3- 

a 
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1 98;  12 
264!  1 6 

33°!  20 

6  396  2+ 

7  462  28 

8  528  32 

9  594  36 

10  660  40 

201320  80 
30  1980, 1 20 
4.02640  1 60 
50'  3  300  j  200: 
603960240] 
704620' 280! 
80^  2  80  320 

9°'15940i36° 

1006600400 


The  Explanation  of 
the  Table. 


If  you  would  know 
how  many  Feet  are 
contained  in  twen¬ 
ty  of  Mr.  Gunters 
Chains : 

Fir  ft,  Under  Title 
Chains ,  feek  for  20  ; 
and  right  againft  it, 
under  Title  Feet, 
ftands  1320,  the 
Number  of  Feet  con¬ 
tained  in  twenty 
Chains.  Alfo  under 
Title  Perches  ftands 
80,  the  Number  of 
Perches  contained  in 
twenty  Chains. 


Again. 


4  2  Of  Meafure. 

Again  :  If  you  would  know  how  many  Feet  are 
contained  in  eight  Links  only  of  the  Chain,  feek  8 

UI?(?er  Title  Links,  and  right  againft  it  hands  05.28, 
which  is  five  Feet  Ty_  of  a  Foot,  fomething  more 
than  five  Feet  and  a  quarter.  Alfo  under  Title 
Perches  and  Parts  of  a  Perch,  hands  0.32 ;  which 
fignifies  that  8  Links  contain  o  Perch  jjl.  of  a  Perch. 
But  to  know  how  many  Feet  are  contained  m  any 
Number  of  Chains  and  Links  together :  Firh  feek 
the  Feet  anfwering  to  the  whole  Chains,  and  write 
them  down  next  the  firh  anfwering  the  Links  ; 
and  adding  them  to  the  other,  you  will  have  your 
Defire.  Example:  In  15  Chains,  25  Links,  how 
many  Feet?  Firh,  by  the  Table  I  find  10  Chains 

Chains ,  Feet,  Parts. 
10 

5 

Links  20 

5 

—  - 

Added  1006 


In  like  manner,  if  it  had  been  afked  how  many 
Perches  had  been  contained  in  1  c  Chains,  2  e 
Links  ? 


660 

33° 

13  20 

3  3° 


to  contain  660  reet, 
which  I  write  down 
thus 

And  when  you  have 
added  them  together, 
you  find  the  Sum  to  be 
1006  Feet.and  jL»_ofa 
Foot,  that  is  contain¬ 
ed  in  15  Chains,  25 


T  * 


* 

In 


Of  Meafure. 

In  the  Table  againft  io 
Chains  (lands 

20  Links. 
r  Links. 

Anfwer,  1 6  Perches. 


Mark,  that  the  foregoing  Table  i$  as  big  again  as 
it  need  to  be ;  for  you  fee  both  the  Columns  are 
alike  in  Figures,  and  only  differenced  by  Points.  I 
made  it  fo  for  your  clearer  undemanding  of  it ; 
which  when  you  well  do,  you  need  ufe  no  more 
but  one  Column  ;  and  that  if  you  pleafe,  you  may 
have  placed  on  a  Scale,  or  any  other  Inftrument. 
But  now  to  bring  a  lelfer  Meafure  into  a  greater,  is 
fo  much  harder  than  to  bring  a  greater  into  a  lefs, 
ak  Divijion  is  harder  than  Multiplication :  I  have 
therefore,  for  your  Eafe,  hereto  annexed  a  large 
Table,  with  which  by  Infpe&ion  only,  or  at  mod: 
by  a  little  eafy  Addition,  as  in  the  former,  you 
may  change  any  Number  of  Feet  into  Chains, 
Links  and  Parts  of  a  Link  (remembering  all  this 
while  I  mean  Mr.  Gunter  %  Chain  >  alfo  into  Per- 
ghes,  and  Parts  of  a  Perch. 
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Feet. 


2000 

3000 

4000 

5000 

6000 

7000 

8000 

9000 

T0C00 
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0 
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0 
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0 
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0 
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0 

090 

0 
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0 
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0 
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1 
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1 
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2 

3 
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This  Table  is  like  the  former,  and  needs  not 
much  Explanation.  However,  I  will  give  an  Ex- 

ample  or  two.  ^ .  .  . 

Admit  I  would  know  how  many  Chains  in 

Length  are  contained  in  500  Feet.  Fnft,  in  t  e 
Left  hand  Column,  under  Title  Feet ,  I  look  out 
roo,  and  right  againft  it  I  find  7  Chains,  57  Links, 
r7c  Parts  of  1000  of  a  Link,  or  7  Chains,  57  ^ 
Links.  So  likewife  under  Title  Perches  1  find 
qo  ujl  Perches.  But  if  you  would  know  how  ma¬ 
ny  odd  Feet  that  Jj-h  is,  you  muft  feck  for  303  in 
the  Column  titled  Parts  of  a  Perch,  and  right  a- 
gainft  it  you  will  find  5  Feet.  So  I  fay  that  500 

Feet  is  30  Perches,  5  Foot.  . 

Again  I  would  know  how  many  Chains  and 

Links  there  are  in  15045  Feet  ;  Firft  feek  for 
10000,  and  write  down  the  Chains,  Links  and 
Parts  of  a  Link  contained  therein.  Do  the  like  by 
5000  ;  alfo  by  40  and  5.  Laftly,  adding  them 
together,  you  have  your  Defire. 

Feet .  Chain,  Iuink.  P  arts  * 


1 0000 

5°°° 

40 

5 


1Sl 

IS 

o 

o 


51 

75 

60 

7 


5lS 

757 

606 

575 


Added,  make — — 227  95  453 

Anfwer,  227  Chains,  95  Links,  and  453  Farts 

are  contained  in  I5°45  Feet. 

One  Example  more,  and  I  have  done  with  this 

Table. 

How  manv  Perches  do  10573  Feet  make . 

'  Feet. 
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Feet. 

Perches. 

Parts . 

10000 

606 

060 

500 

3° 

3°3 

70 

4 

242 

3 

O 

181 

Add 

640 

786 

The  Anfwer  is,  640  Perches,  and  of  a 
Perch,  or  13  Feet;  a  Furlong  is  40  Perches  in 
Length  ;  8  Furlongs  make  1  Mile.  And  fo  much 
of  Long  Meajiire :  I  lhall  now  proceed  to 

Square  Meafure. 

Planometry,  or  the  meafuring  the  Superficies  or 
Planes  of  Things  (as  Sir  yonas  Moore  lays)  is  done 
with  the  Squares  of  fuch  Meafures,  as  a  Square 
Foot,  a  Square  Perch,  or  Chain  ;  that  is  to  fay,  by 
Squares  whofe  Sides  are  a  Foot,  a  Perch,  or  Chain ; 
and  the  Content  of  any  Superficies  is  faid  to  be 
found,  when  we  know  how  many  fuch  Squares  it 
containeth. 


As  for  Example :  Suppofe  ABCD  was  a  Piece  of 


1 

1 

i 

1 

— 

1 

— 

the  Line  A  B  or  C  D  was 
4  Perches;  alfo  the  Length 
of  the  Line  AC  or  B  D 
was  5  Perches ;  I  fay  that 
Piece  of  Land  contains  20 
lquare  Perches,  as  you  may 
fee  it  here  divided  ;  every 
little  Square  being  a  Perch, 
having  a  Perch  in  Length 
jfor  its  Side.  If  you  lay 
down  a  fquare  Figure, 

whole 
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whofe  Side  is  1  Foot,  and  at  the  End  of  every  Inch 
you  draw  Lines  eroding  one  another,  as  thefe  here, 
you  will  divide  that  fquare  Foot  into  114  little 
Squares,  or  fquare  Inches. 

Or  thus :  The  Line  a  b  is  a  Perch 
long,  or  16  Feet  1,  fo  is  the  Line  bd , 
and  the  other  2  Lines :  the  whole  Fi¬ 
gure  abed  is  called  a  fquare  Perch. 

But  before  we  go  any  farther,  take  this  Table 
following  of  fquare  Meafure. 


> 

Hi 

> 

td 

r 

pj 

o 

CA 

€ 

> 

ps 

w 

g 

M 

> 

cr> 

c 

5*J 

W 


\ 


o 


( 

-5-8  Of  Meafure. 

This  Table  is  like  the  former  of  long  Meafure, 
and  the  Ufe  of  it  is  the  fame. 

Example :  it  you  would  know  how  many  fquare 
Feet  are  contained  in  one  Chain,  look  for  Feet  at 
Top,  and  Chain  on  the  Side,  and  in  the  common 
Angle  of  meeting  ftands  4356,  fo  many  fquare  Feet 
are  contained  in  one  fquare  Chain. 

The  common  Meafure  for  Land  is  the  Acre, 
which  by  Statute  is  appointed  to  contain  160  fquare 
Perches,  and  it  matters  not  in  what  Form  the  Acre 
lie,  fo  it  contains  juft  160  fquare  Perches;  as  in  a 
Parallelogram,  10  Perches  one  way,  and  16  ano¬ 
ther,  contain  an  Acre  :  So  does  8  one  way,  and  20 
another;  and  4  one  way,  and  40  another.  If 
then,  having  one  Side  given  in  Perches,  you  would 
know  how  far  you  muft  go  on  the  Perpendicular  to 
cut  off  an  Acre  ;  you  muft  divide  160  (the  Num¬ 
ber  of  fquare  Perches  in  an  Acre)  by  the  given 
Side,  the  Quotient  is  your  Defire.  As  for  Exam¬ 
ple  :  The  given  Side  is  20  Perches,  divide  160  by 
20,  the  Quotient  is  8  :  By  that  I  know,  that  20 
Perches  one  way,  and  8  another,  including  a  right 
Angle,  will  be  the  two  Sides  of  an  Acre;  the  other 
two  Sides  muft  be  parallel  to  thefe. 

And  here  I  think  it  convenient  to  infert  this  ne- 
ceflary  Table,  (hewing  the  Length  and  Breadth  of 
an  Acre  in  Perches,  Feet,  and  Parts  of  a  Foot :  But 
if  your  given  Side  had  been  in  any  other  Sort  of 
Meafure  ;  as  for  Inftance  in  Yards,  you  muft  then 
have  feen  how  many  fquare  Yards  had  been  in  an 
Acre,  and  that  Sum  you  muft  have  divided  by  the 
Number  of  your  given  Yards,  the  Quotient  would 
have  anfwered  the  Queftion. 


EXAM- 
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EXAMPLE . 


If  44  Yards  be  given  for 
the  Breadth,  how  many 
Yards  fhall  there  be  in  the 
Length  of  the  Acre  ? 
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Firft,  I  find  that  an  Acre 
contains  5840  fquare  Yards, 
which  I  divide  by  44,  the 
Quotient  is  110  for  the 
Length  of  an  Acre.  And 
thus  knowing  well  how  to 
take  theLengthand  Breadth 
of  an  Acre,  you  may  alfo 
by  the  lame  way  know  how 
to  lay  down  any  Number 
of  Acres  together  j  of  which 
more  hereafter. 
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Reducing  of  one  Sort  of 
Iquare  Meafure  to  another, 
is  done,  as  before  taught  in 
long  Meafure,  by  Multipli¬ 
cation  and  Diviiion.  And 
becaufe  Mr.  Gunter's  Chain  is  chiefly  ufed  by  Sur¬ 
veyors,  I  (hall  only  inftance  in  that,  and  (hew  you 
how  to  turn  any  Number  of  Chains  and  Links  in¬ 
to  Acres,  Roods,  and  Perches.  Note,  that  a  Rood 
is  the  fourth  Part  of  an  Acre. 
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And  Rid',  mark  well  that  io  fquare  Chains  make 
i  Acre,  that  is  to  fay,  i  Chain  in  Breadth,  and  to 
in  Length  ;  or  2  in  Breadth,  and  5  in  Length,  is 
an  Acre,  as  you  may  fee  by  this  imall  Table. 
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And  thus  well  weigh¬ 
ing  that  10  Chains  make 
an  Acre,  if  any  Number 
of  Chains  be  given  you 
to  turn  into  Acres,  you 
mu  ft  divide  them  by  10, 
and  the  Quotient  will  be 
the  Number  of  Acres  con¬ 
tained  in  fo  many  Chains. 
But  this  Divifion  is  ab¬ 
breviated  by  only  cutting 
off  the  laft  Figure;  as  if 
1  ^90  Chains  were  given 
to  turn  into  Acres,  by 
cutting  oft  the  laft  Fi- 
1  59I0,  there  is  left  1 59  Acres,  which  is  all 
as  if  you  had  divided  1 59°  by  IO>  But  ^ 
Chains  and  Links  be  given  you  together  to  turn  into 
Acres,  Roods  and  Perches,  firft  from  the  given  Sum 
cut  off  three  Figures,  which  is  two  Figures  for  the 
Links,  and  one  for  the  Chains,  whafs  left  fhall 
be  Acres.  And  to  know  how  many  Roods  and 
Perches  are  contained  in  the  Figures  cut  off,  multi¬ 
ply  them  by  4;  and  from  the  Product,  cutting  off 
the  three  laft  Figures,  you  will  have  the  Roods  : 
And  then  to  know  the  Perches,  multiply  the  Fi¬ 
gures  cut  off  from  the  Roods,  by  40 ;  ffom  which 
Produd,  cutting  off  again  three  Figures,  you  have 
the  Perches,  and  the  Figures  cut  off  arc  thoufandth 
Parts  of  a  Perch.  EXAM- 


gure 

one 
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E  X  A  M  P  L  E. 

In  1599  fquare  Chains,  and  55  fquare  Links, 
how  many  Acres,  Roods,  and  Perches  ? 

Acres— 159)955 

r  4 

Anfwer,  159  Acres,  3  Rood  - - 

32r|5.  Roods -  3I620 

4° 

Perches - 241800 

On  the  contrary,  if  to  any  Number  of  Acres  gi¬ 
ven  you  add  a  Cypher,  they  will  be  turned  into 
Chains :  Thus  99  Acres  are  990  Chains,  100  Acres 
1000  Chains,  &c.  the  fame  as  if  you  had  multipli¬ 
ed  the  Acres  by  10.  And  if  you  would  turn  fquare 
Chains  into  fquare  Links,  add  four  Cyphers  to  the 
End  of  the  Chains,  fo  will  990  Chains  be  9900000 
Links,  1000  Chains  be  10000000  Links;  all  one 
as  if  you  had  multiplied  990  by  10000,  the  Num¬ 
ber  of  fquare  Links  contained  in  one  Chain. 

And  now,  whereas  in  calling  up  the  Content  of 
a  Piece  of  Land  meafured  by  Mr.  Gunters  Chain, 
(viz.  multiplying  Chains  and  Links  by  Chains  and 
Links)  the  Produdl  will  be  fquare  Links ;  you  muft 
therefore  from  that  Produdl  cut  off  five  Figures  to 
find  the  Acres  ;  which  is  the  fame  as  if  you  divide 
the  Produdl  by  1  00000  (the  Number  of  fquare 
Links  contained  in  one  Acre)  then  multiply  the 
five  Figures  cut  off  by  4;  and  from  that  Produdl 
tutting  off  five  Figures  you  will  have  the  Roods. 

E  2  Laflly, 

#  * 
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Laftly,  multiply  by  40,  and  take  away  (as  before) 
5  Figures,  the  reft  are  Perches. 

EXAMPLE. 

Admit  a  Parallelogram,  or  long  Square,  to  be 
one  way  5  Chains,  55  Links;  and  the  other  way  4 
Chains,  35  Links:  I  demand  the  Content  in  Acres, 

Multiplicand  555 
Multiplicator  43  5 


2775 

1665 

2220 


Acres  2I41425 

4 

2£00<&  1165700 

40 


Perches  26)28000 


Laftly,  Becaufe  fome  Men  chufe  rather  to  caft 
up  the  Content  of  Land  in  Perches,  I  will  here 
briefly  fliew  you  how  it  is  done ;  which  is  only  by 
dividing  by  160  (the  Number  of  fquare  Perches 
contained  in  one  Acre)  the  Number  of  Perches  given. 

EXAMPLE . 

Admit  a  Parallelogram  to  be  in  length  55  Perches, 
and  in  breadth  45  Perches;  thefe  two  multiplied  to¬ 
gether,  make  2475  Perches;  which  to  turn  into 
Acres,  divide  by  160,  the  Quotient  is  1  5  Acres,  and 
75  Perches  remaining;  which  to  turn  into  Roods, 
divide  by  40,  the  Quotient  is  1  Rood,  and  3  5  Perches 
remaining.  So  much  is  the  Content  of  fuch  a  Piece 

of  Land,  viz.  1 5  Acres,  1  Rood,  and  3  5  Perches. 

Here 


Roods  and  Perches  ? 


Anfwer,  2  Acres 

1  Rood 

26  Perches 
And  AV  Parts  of  a  Perch. 


*,  '• 
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Here  follows  a  Table  to  turn  Perches  into  Acres, 
Roods  and  Perches. 
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00 
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0 

20 

600 

3 

3 

00 

700 

4 

1 

20 

800 

5 

0 

00 

goo 

5 

2 

‘20 

IOOO 

6 

1 

OO 

2000 

I  2 

2 

loo 

3000 

.8 

!  n 

3 

00 

1 

4000 

25 

0 

00 

5000 

31 

1 

joo 

60OO 

37 

2 

00 

7000 

43 

3 

00 

SOOO 

5° 

0 .00 

9000 

56 

1 

joo 

I  OOOO 

62 

2 ,00 

20000 

125 

0 

00 

O 

O 

O 

O 

cc> 

is? 

2 

00 

O 

O 

O 

O 

25c 

0 

I00 

O 

O 

O 

O 

3 1 2 

2 

00 

j  60OOO 

375 

0 

00 

70000 

437 

2 

00 

SOOOO 

<JOC 

0 

!°° 

90000 

562 

2 

loo 

IOOOOC 

625 

0 

|oo 

The  Ufe  of  the  Table. 

In  2475  Perches,  how  many  A- 
cres,  Roods  and  Perches. 

Perch.  Acr.  Rood.  Per. 

2000  12  2  OO 

4OO  2  2  OO 

JQ  O  I  30 

To  which  add  the  odd  5  Perches  O  O  03 

Slnfwer  15  1  35 


/ 


E  3  CHAP. 
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CHAP.  V. 

Of  Inftruments  and  their  Ufes. 


And  firfl  of  the  Chain. 


HERE  are  feveral  Sorts  of  Chains,  as  Mr. 

J  Rathborne' s  of  two  Perch  long;  others  of 

one  Perch  long  :  fome  have  had  them  ioo  Feet  in 
Length.  But  that  which  is  molt  in  Ufe  among  Sur¬ 
veyors  (as  being  indeed  the  belt)  is  Mr.  Gunter  s, 
which  is  4  Pole  long,  containing  ioo  Links,  each 
Link  being  744  Inches:  The  Defcription  of  which 
Chain,  and  how  to  reduce  it  into  any  other  Mea- 
fure,  you  have  at  large  in  the  foregoing  Chapter  of 
Meafure.  In  this  place  I  fhall  only  give  you  fome 
few  Directions  for  the  Ufe  of  it  in  meafuring  Lines. 

Take  care  that  they  who  carry  the  Chain  devi¬ 
ate  not  from  a  ftrait  Line;  which  you  may  do  by 
/landing  at  your  Inftrument,  and  looking  thro’  the 
Sights :  If  you  fee  them  between  you  and  the  Mark 
obferved,  they  are  in  a  (trait  Line,  otherwife  not. 
But  without  all  this  trouble,  they  may  carry  the 
Chain  true  enough,  if  he  that  follows  the  Chain 
always  caufes  him  that  goeth  before  'to  be  in  a  di¬ 
rect  Line  between  himfelf,  and  the  Place  they  are 
going  to,  fo  as  that  the  Foreman  may  always  cover 
the  Mark  from  him  that  goes  behind.  If  they 
fwerve  fiom  the  Line,  they  will  make  it  longer 
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than  really  it  is,  a  ftrait  Line  being  the  neareft  Di- 
ftance  that  can  be  between  any  two  Places. 

Be  fare  that  they  which  carry  the  Chain,  mifiake 
not  a  Chain  either  over  or  under  in  theii  Account ; 
for  if  they  (hould,  the  Error  would  be  very  conft- 
derable  ;  as  fuppofe  you  were  to  meafure  a  i'  ield  that 
you  knew  to  be  exadtly  Square,  and  therefore  need 
meature  but  one  Side  of  it;  if  the  Chain- carriers 
fhould  miftake  but  one  Chain,  and  tell  you  the 
Side  was  but  9  Chains  when  it  was  really  10,  you 
would  make  of  the  Field  but  S  Acies  and  10  Per¬ 
ches,  when  it  fhould  be  10  Acres  juft.  And  if  in 
fo  fmall  a  Line  fuch  a  great  Error  may  arife,  what 
may  be  in  a  greater,  you  may  eafily  imagine;  but 
the  ufual  way  to  prevent  fuch  Miftakes,  is  to  be 
provided  with  10  fmall  Sticks,  fharp  at  one  End,  to 
ftick  in  the  Ground;  and  let  him  that  goes  before 
take  all  into  his  Hand  at  fetting  out,  and  at  the  End 
of  every  Chain  flick  down  one,  which  let  him  that 
follows  take  up  :  when  the  10  Sticks  are  done,  be 
fure  they  have  gone  10  Chains  ;  then  if  the  Line  be 
longer,  let  them  change  the  Sticks,  and  proceed  as 
before,  keeping  in  memory  how  often  they  change : 
They'  may  either  change  at  the  End  ol  10  Chains, 
then  the  hindmoft  Man  mud  give  the  foremoft  all 
his  Sticks ;  or,  which  is  better,  at  the  End  of  1 1 
Chains,  and  then  the  laft  Man  mud  give  the  firft 
but  9  Sticks,  keeping  one  to  himfelf.  At  every 
Change  count  the  Stic  1^  0,0  ^ 

dropt  one,  which  fometimes  happens. 

If  you  find  the  Chain  too  long  for  your  Ufe,  as 
for  fome  Lands  it  is,  efpecially  in  America ,  you 
may  then  take  the  half  of  the  Chain,  and  meafure 

as  before,  remembring  ftill  when  you  put  down  the 

E  4  Lines 


56  Of  Inftruments  and  their  Ufes . 

Lines  in  your  Field-Book,  that  you  fet  down  but 
the  Half  ot  the  Chains,  and  the  odd  Lines;  as  if 
a  Line  meafured  by  the  little  Chain  be  1 1  Chains, 
25  Links,  you  mud  fet  down  5  Chains,  75  Links; 
and  then  in  plotting  and  cafting  up,  it  will  be  the 
fame  as  if  you  had  meafured  by  the  whole  Chain. 

At  the  End  of  every  10  Links  you  may,  if  you. 
find  it  convenient,  have  a  Ring,  a  Piece  of  Brafs 
or  a  Pvag,  for  your  more  ready  reckoning  the  odd 
Links. 

When  you  put  down  in  your  Field-Book  the 
Length  of  any  Line,  you  may  fet  it  thus,  if  you 
pleafe,  with  a  Stop  between  the  Chains  and  Links, 
as  15  Chains,  15  Links,  15. 15;  or  without,  as 
thus,  1 515,  it  will  be  all  one  in  the  cafting  up. 

Of  Injlruments  for  the  taking  of  an  Angle  in  the 

Field 

There  are  but  two  material  Things  (towards  the 
meafuring  of  a  Piece  of  Land)  to  be  done  in  the 
Field ;  the  one  is  to  meafure  the  Lines  (which  I 
have  the  wed  you  how  to  do  by  the  Chain)  and  the  * 
other  to  take  the  Quantity  of  an  Angle  included  by 
thefe  Lines ;  for  which  there  are  almoft  as  many 
Inftruments  as  there  are  Surveyors.  Such  among  the 
reft  as  have  got  the  greateft  Efteem  in  the  World, 
are  the  plain  Table  for  fmall  Inclofures,  the  Semi¬ 
circle  for  champaign  Grounds,  the  Circumferentor, 
the  Theodolite,  &c.  To  defcribe  thefe  to  you,  their 
Parts,  how  to  put  them  together,  take  themafunder, 
&c.  is  like  teaching  the  Art  of  Fencing  by  Book  ; 
one  Hour’s  Ufe  of  them,  or  but  looking  on  them  in 
the  Inftrument-maker’s  Shop,  will  better  defcribe 
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them  to  you,  than  the  reading  one  hundred  Sheets 
of  Paper  concerning  them.  Let  it  fuffice  that  the 
only  Ufe  of  them  all  is  no  more  (or  chiefly  at  moft) 
but  this,  viz. 

To  take  the  Quantity  of  an  Angle. 

As  fuppofe  A  B  and  A  C  are  two  Hedges,  or 
other  Fences  of  a  Field,  the  Chain  ferves  to  mea- 


fure  the  Length  of  the  Sides  A  B  or  A  C,  and  thefe 
Inflruments  we  are  fpeaking  of,  are  to  take  the 
Angle  A.  And  firft  by  the 

Plain  fable. 

Place  the  Table  (already  fitted  for  the  Work, 
with  a  Sheet  of  Paper  upon  it)  as  nigh  to  the  An¬ 
gle  A  as  you  can,  the  North-end  of  the  Needle 
hanging  direftly  over  the  Flower-de-luce ;  then 
make  a  Mark  upon  the  Sheet  of  Paper  at  any  con¬ 
venient  Place  for  the  Angle  A,  and  lay  the  Edge 
of  the  Index  to  the  Mark,  turning  it  about,  t  ill 

through 


58  Of  Injlruments  and  their  Ufes. 

through  the  Sights  you  efpy  B,  then  draw  the  Line 
A  B  by  the  Edge  of  the  Index.  Do  the  fame  for 
the  Line  AC,  keeping  the  Index  ftill  upon  the  firft 
Mark,  then  will  you  have  upon  your  Table  an  An¬ 
gle  equal  to  the  Angle  in  the  Field. 

To  tqfre  the  Quantity  of  the  fame  Angle  by  the 

Semicircle. 

Place  your  Semicircle  in  the  Angle  A,  as  near 
the  very  Angle  as  poflibly  you  can,  and  caufe 
Marks  to  be  fet  up  near  B  and  C,  fo  far  off  the 
Hedges,  as  your  Inftrument  at  A  Hands ;  then  turn 
the  Inftrument  about,  till  through  the  fixed  Sights 
you  fee  the  Mark  at  B,  there  fcrew  it  fall  :  Next 
turn  the  moveable  Index,  till  through  the  Sights 
thereof  you  fee  the  Mark  at  C,  then  fee  what  De¬ 
grees  upon  the  Limb  are  cut  by  the  Index ;  which 
let  be  45,  fo  much  is  the  Angle  ABC. 

How  to  take  the  fame  Angle  by  the  Circumferentor , 

Place  your  Inftrument,  as  before,  at  A,  with 
the  Flower-de-luce  towards  you,  diredt  your  Sights 
to  the  Mark  at  B,  and  fee  what  Degrees  are  then 
cut  by  the  South-end  of  the  Needle,  which  let  be 
55;  do  the  fame  to  the  Mark  at  C,  and  let  the 
South-end  of  the  Needle  there  cut  100  ;  fubtradt 
the  lefler  out  of  the  greater,  the  Remainder  is  45, 
the  Angle  required.  If  the  Remainder  had  been 
more  than  180  Degrees,  you  muft  then  have  fub- 
tradted  it  it  out  of  360,  the  laft;  Remainder  would 
have  been  the  Angle  defired. 
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This  lafi  Inftrument  depends  wholly  upon  the 
Needle  for  taking  of  Angles,  which  often  proves 
erroneous ;  the  Needle  yearly  of  itfelf  varying  from 
the  true  North,  if  there  be  no  Iron  Mines  in  the 
Earth,  or  other  Accidents  to  draw  it  afide,  which 
in  mountainous  Land  are  often  found:  It  is  there¬ 
fore  the  beft  Way  for  the  Surveyor,  where  he  poffi- 
bly  can,  to  take  his  Angles  without  the  Help  of 
the  Needle,  as  is  before  (hewed  by  the  Semicircle. 
But  in  all  Lands  it  cannot  be  done,  but  we  mull 
fometimes  make  ufe  of  the  Needle,  without  ex¬ 
ceeding  great  trouble,  as  in  the  thick  Woods  of 
Jamaica .  Carolina, ,  &c.  It  is  good  therefore  to 
have  fuch  an  Inftrument,  with  which  an  Angle  in. 
the  Field  may  be  taken  either  with  or  without  the 
Needle,  as  is  the  Semicircle,  than  which  1  know 
no  better  Inftrument  for  the  Surveyor’s  Ufe  yet 
made  publick ;  therefore,  as  I  have  before  (hewed 
you,  how  by  the  Semicircle  to  take  an  Angle  with¬ 
out  the  Help  of  the  Needle,  I  (hall  here  diredt 
you, 

\ 

How  with  the  Semicircle  to  take  the  Quantity  of  an 
Angle  in  the  Field  by  the  Needle . 

Screw  faft  the  Inftrument,  the  North- end  of  the 
Needle  hanging  directly  over  the  Flower-de-luce  in 
the  Chard  5  turn  the  Index  about,  till  through  the 
Sights  you  efpy  the  Mark  at  B ;  and  note  what 
Degrees  the  Index  cuts,  which  let  be  40  ;  move 
again  the  Index  to  the  Mark  at  C,  and  note  the 
Degrees  cut,  viz .  85.  Subtract  the  lefs  from  the 
greater,  remains  45,  the  Quantity  of  the  Angle. 
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Or  thus : 

Turn  the  whole  Inftrument,  till  thro’  the  fixed 
Sights  you  efpy  the  Mark  at  B,  then  fee  what  De¬ 
grees  upon  the  Chard  aiecut  by  the  Needle,  which, 
for  Example,  are  3  15  *  Turn  alfo  the  Inftrument  till 
through  the  fame  Sights  you  efpy  C,  and  note  the 
Degrees  upon  the  Chard  then  cut  by  the  Needle, 
which  let  be  270 ;  fubftradl  the  lefs  from  the  great¬ 
er,  (as  before  in  working  by  the  Circumferentor) 
remains  45  for  the  Angle.  Mark,  if  you  turn  the 
Flower-de-luce  towards  the  Mark,  you  muft  look  at 
the  North-end  of  the  Needle  for  your  Degrees. 

.  Befides  the  Divifion  of  the  Chard  of  the  Semi¬ 
circle  into  360  equal  Parts  or  Degrees;  it  is  alfo  di¬ 
vided  into  lour  Quadrants,  each  containing  90  De¬ 
grees,  beginning  at  the  North  and  South  Point, 
and  proceeding  both  ways  till  they  end  in  90  De¬ 
grees  at  the  Eaft  and  Weft  Points;  which  Points  are 
marked  contrary,  viz.  Eaft  with  a  W.  and  Weft 
with  an  E.  becaufe  when  you  turn  your  Inftrument 
to  the  Eaftward,  the  End  of  the  Needle  will  han°- 
upon  the  Weft- fide,  &c. 

If  by  this  way  of  Divifion  of  the  Chard  you 
would  take  the  aforefaid  Angle,  diredl  the  Inftru¬ 
ment  fo  (the  Flower-de-luce  from  you)  till  through 
the  fixed  Sights  you  efpy  the  Mark  at  B  ;  then  fee 
what  Degrees  are  cut  by  the  North-end  of  the 
Needle,  which  let  be  N  E  44  ;  next  diredt  the  In¬ 
ftrument  to  C,  and  the  North-End  of  the  Needle 
will  cut  N  E  89,  fubtradl  the  one  from  the  other, 
and  there  will  remain  45  for  the  Angle. 

But  if  at  the  firft  Sight  the  Needle  had  hung  over 
N  E  55,  and  at  the  iecond  SE  80,  then  take  55 

fropj 
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from  go,  remain  35;  take  80  from  go,  remains 
10;  which  added  to  35>  rr^kes  45,  the  Quantity 
of  the  Angle :  Moreover,  it  at  the  firft  Sight  the 
North-end  of  the  Needle  had  pointed  to  N  W  22, 
and  at  the  fecond  N  E  23,  thefe  two  muft  have 
been  added  together,  and  they  would  have  made 

45,  the  Angle  as  before. 

Mark ,  If  you  had  turned  the  South-part  of  your 
Inftrument  to  the  Marks,  then  you  muft  have  had 
refpeCt  to  the  South-end  of  your  Needle. 

Altho’  I  have  been  fo  long  {hewing  you  how  to 
take  an  Angle  by  the  Needle,  yet  when  we  come  to 
furvey  Land  by  the  Needle,  as  you  {hall  fee  by  and 
by,  we  need  take  but  half  the  pains ;  for  we  take  not 
the  Quantity  of  the  Angle  included  by  two  Lines, 
but  the  Quantity  of  the  Angle  each  Line  makes  with 
the  Meridian  ;  then  drawing  Meridian-Lines  u  son 
Paper,  which  reprefent  the  Needle  of  the  Inftru¬ 
ment,  by  the  help  of  a  Protractor,  which  reprefents 
the  Inftrument,  we  readily  lay  down  the  Lines  and 
Angles  in  fuch  Proportions  as  there  are  in  the  Field. 

This  Way  of  dividing  the  Chard  into  four  90s, 
is,  in  my  Opinion,  for  any  Work  the  beft ;  but 
there  is  a  greater  Ufe  yet  to  be  made  of  it,  which 
{hall  hereafter  be  fhewed  in  its  proper  place. 

Of  the  Field-Book. 

You  muft  always  have  in  readinefs  in  the  Field 
a  little  Book,  in  which  fairly  to  inlert  your  Angles 
and  Lines ;  which  Book  you  may  divide  by  Lines 
into  Columns,  as  you  {hall  think  convenient  in 
your  Practice  ;  leaving  always  a  large  Column  to 
the  Right-hand,  to  put  down  what  remarkable  things 
you  meet  with  in  your  way,  as  Ponds,  Brooks, 

Mills,  Trees,  or  the  like.  Thus,  for  Example,  it 

you 
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you  had  taken  the  Angle  A,  and  found  it  to  con¬ 
tain  45  Degrees  ;  and  meafured  the  Line  A  B  and 
found  it  to  be  i2  Chains,  55  Links,  fet  it  down  in 
your  Field-Book  thus : 


A 


Degr. 

45 


Min. 

OO 


Chain. 

12 


Link. 

55 


Or  if  at  A  you  had  only  turned  your  fixed  Sights  to 
B,  and  the  isfeedle  had  then  cut  5155  in  the  place 
of  45,  you  mull  have  put  down  315.  If  you  fur- 
vey  by  Mr.  Norwood's  Way,  then  there  mu  ft  be  four 
Columns  more  for  E.  W.  N.  and  Southing.  You 
may  alfo  make  two  Columns  more,  it  you  pleafe, 
for  OfF-fets,  to  the  right  and  left. 

Laftly,  you  may  chule  whether  you  will  have 
any  Lines  or  not,  if  you  can  write  ftrait,  and  in 
good  Order,  the  Figures  dire&ly  one  under  ano¬ 
ther.  F or  this  I  leave  you  chiefly  to  your  own 
Fancy  ;  for  I  believe  there  are  not  two  Surveyors  in 
England ,  that  have  exactly  the  fame  Method  for 
their  Field  Notes.  '  Of  the  Scale. 

Flaving  by  the  Inftrument  before  fpoken  of,  mea¬ 
fured  the  Angles  and  Lines  in  the  Field  ;  the  next 
Thing  to  be  done,  is  to  lay  down  the  fame  upon 
Paper ;  for  which  Ufe  the  Scale  ferves.  There  are 
feveral  Sorts  of  Scales,  tome  large,  fome  fmall,  ac¬ 
cording  as  Men  have  ocCafion  to  ufe  them  :  but  all 
do  principally  confift  of  no  more  but  two  Sorts  of 
Lines ;  the  fir  ft  of  equal  Parts,  for  the  laying  down 
Chains  and  Links ;  the  fecond  of  Chords,  for  lay¬ 
ing  down  or  meafuring  Angles.  I  cannot  better  ex¬ 
plain  the  Scale  to  you,  than  by  fhewing  the  Figure 
»f  fuch  a  one  as  are  commonly  fold  in  Shops,  and 
teaching  how  to  ufe  it.  Thofe 


v  -  ■  .  \i  •  '  .  •  • 
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Thofe  Lines  that  are  number’d  at  top  with  n3 
12,  1 6,  &c,  are  Lines  of  equal  Parts,  containing  1 1, 
12,  or  1 6  equal  Parts  in  an  Inch.  If  now  by  the 
Line  of  1 1  in  an  Inch,  you  would  lay  down  io 
Chains  50  Links,  look  down  the  Line  under  1  r, 
and  fetting  one  Foot  of  your  Compaffes  in  10,  clofe 
the  other  till  it  juft  touch  50  Links,  or  half  a 
Chain,  in  the  fmall  Divilions.  Then  laying  your 
Ruler  upon  the  Paper,  by  the  Side  thereof  make 
^ _ g  two  fmall  Pricks,  with  the  fame  Ex¬ 

tent  of  the  Compaffes,  and  draw  the 
Line  A  B,  which  fhall  contain  in  Length  10  Chains, 
50  Links,  by  the  Sale  of  1 1  in  an  Inch.  The 
Back-lide  of  the  Scale  is  only  a  Scale  of  10  in  an 
Inch,  but  divided  by  Diagonal  Lines  more  nicely 
than  the  other  Scales  of  equal  Parts. 

How  to  lay  down  an  Angle  by  the  Line  of  Chords. 

If  it  were  requir’d  to  make  an  Angle  that  fhou’d 
contain  4 5  Degrees. 


Of  Inpruments  and  their  Ufes.  65 

Draw  a  Line  at  pleafure,  as  A  B ;  then  fetting 
one  Foot  of  your  Compafles  at  the  Beginning  of  the 
Line  of  Chords,  fee  that  the  other  fall  juft  upon 
60  Degrees :  With  that  Extent  fet  one  Foot  in  A, 
and  defcribe  the  Arch  C  D.  Then  take  from  your 
Line  of  Chords  45  Degrees,  and  fetting  one  Foot 
in  D,  make  a  Mark  upon  the  Arch  at  C,  thiough 
which  draw  the  Line  A  E :  So  fhall  the  Angle 
EAB  be  45  Degrees.  If  by  the  Line  of  Chords 
you  would  eredt  a  perpendicular  Line,  it  is  no 
more  but  to  make  an  Angle  that  {hall  contain  go 
Degrees. 

The  Reafon  why  I  bid  you  take  60  from  the 
Line  of  Chords  to  make  your  Arch  by,  is,  becaufe 
60  is  the  Semidiameter  of  a  Circle,  whofe  Circum¬ 
ference  is  360. 

How  to  make  a  Regular  Polygon ,  or  a  Figure  of  5, 

6,  7,  8,  or  more  Sides  by  the  Line  of  Chords . 

Divide  360,  the  Number  of  Degrees  contained 
in  a  Circle,  by  5,  6  or  7,  the  Number  of  Sides 
you  would  have  your  Figure  to  contain  ;  the  Quo¬ 
tient  taken  from  the  Line  of  Chords  fhall  be  one 
Side  of  fuch  a  Figure. 

EXAMPLE.. 

For  to  make  a  Pentagon,  or  a  Figure  of  five 
Sides  :  Divide  360  by  5,  the  Quotient  is  72,  one 
Side  of  a  Pentagon. 

Take  60  Degrees  from  your  Line  of  Chords, 
and  defcribe  an  obfcure  Circle ;  which  done,  take 
72  for  your  Line  of  Chords,  and  beginning  at 

F  any 
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any  Part  of  the  Circle,  let  off  that  Extent  round 
the  Circle,  as  from  A  to  B,  from  B  to  C,  and  fo 


round  till  you  come  to  A  again.  Then  having 
drawn  Lines  between  thofe  Marks,  the  Pentagon  is 
compleated.  The  like  of  any  other  Polygon,  tho' 
it  contain  never  fo  many  Sides. 

As  for  Example  in  a  Heptagon  :  Divide  360  by 
7,  the  Quotient  will  be  51  degr.  25  min.  which  if 
you  take  from  the  Line  of  Chords,  and  fet  off  round 
the  Circle,  you  will  make  a  Heptagon,  as  D  E, 
E  F,  F  G,  &c.  are  the  Sides  thereof. 

To 
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To  make  a  Triangle  in  a  Circle  by  the  Line  of 

Chords. 

Firft,  Take  the  whole  Length  of  your  Line  of 
Chords,  or  the  Chord  of  90  Degrees,  with  your 
Compafles ;  which  Diftance  upon  the  Circle  fet  off 
from  C  to  *.  Then  take  30  Degrees  from  the  Line 
of  Chords,  and  fet  that  from  *  to  H.  Draw  the 
Line  C  H,  which  is  one  Side  of  the  greateft  Tri¬ 
angle  that  can  be  made  in  that  Circle. 

Or  you  may  make  it  by  fetting  off  twice  the  Se¬ 
midiameter  of  the  Circle  j  for  60  and  60  is  120,  as 
well  as  90  and  30. 

How  to  make  a  Line  of  Chords. 

Firft,  Make  a  Quadrant,  or  the  fourth  Part  of  a 


F  2 


Circle, 
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Circle,  as  A,  B,  C;  divide  the  Arch  thereof,  viz. 
A,  C,  into  90  equal  Parts  >  which  you  may  do  by 
dividing  it  full  into  three  equal  Parts,  and  every  of 
thole  Divifions  into  three  equal  Parts  more,  and 
every  of  the  laid  Divifions  into  ten  equal  Parts. 

Secondly,  Continue  the  Semidiameter  B  C  to 
any  convenient  Length,  as  to  D.  Then  fetting 
one  Foot  of  your  Compares  in  C,  let  the  other  fall 
on  90,  and  defcribe  the  Arch  90,  90.  So  likewife 
80,  80  ;  70,  70  ;  and  the  reft,  C  D  is  the  Line  of 
Chords,  and  thele  Arches  cutting  it  into  unequal 
Parts,  conftitute  the  true  Divifions  thereof,  as  you 
may  lee  by  the  Figure:  You  may,  if  you  pleafe, 
draw  Lines  parallel  to  D  C,  as  I  have  done  here, 
for  the  better  diftinguilhing  every  tenth  and  fifth 
Figure. 

Of  the  Protractor. 

The  Protractor  is  an  Inftrument  with  which, 
with  more  Eafe  and  Expedition  you  may  lay  down 
an  Angle,  than  you  can  by  the  Line  of  Chords : 
Alfo  when  you  have  furveyed  by  the  Needle,  by 
placing  the  Diameter  of  the  ProtraCtor  upon  a  Me¬ 
ridian  "Line  made  upon  your  Paper,  you  readily, 
with  a  ‘Needle  upon  the  Arch  or  tne  a  jotiaCtor, 
prick  off  the  true  Situation  of  any  Line  from  the 
Meridian  without  fcratching  the  Paper,  as  you  mu  ft 
do  in  the  Ufe  of  the  Line  of  Chords.  It  is  made 
aim  oft  like,  and  graduated  together  like  the  Brafs 
Limb  of  a  Semicircle,  performing  the  fame  upon 
Paoer,  as  your  Inftrument  did  in  the  field:  See 
here  the  Figure  of  it. 


For 
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For  the  Ufe  of  the  Protrador,  you  muft  have  a 
fine  Needle,  fuch  as  Women  few  withal,  put  into 
a  imall  Handle  of  Wood,  or  Ivory,  or  the  like, 
which  is  to  put  through  the  Centre  of  the  Protrad¬ 
or  to  any  Point  afiigned  upon  the  Paper,  that  the 
Protrador  may  turn  round  upon  it. 

How  to  lay  down  an  Angle  with  the  Protractor, 

If  it  were  required  by  the  Protrador  to  lay  down 
an  Angle  of  30  Degrees,  draw  the  Line  A  B,  then 
take  the  Protrador,  and  putting  a  Needle  through 
the  Centre  Point  thereof,  place  the  Needle  in  A,  fo 
that  the  Centre  of  the  Protrador  may  lie  juft  upon 
the  End  of  the  Line  at  A,  move  the  Protrador 
about  till  you  find  the  Diameter  thereof  lie  upon  the 
Line  A  B  ;  then  at  30  Degrees  upon  the  Arch, 

F  3  with 


f 


with  your  Protrading  Needle  make  a  Mark  upon 
the  Paper  as  at  C  ;  draw  the  Line  C  A,  which  (hall 
make  an  Angle  of  30  Degress,  viz.  B  A  C. 

If  you  furvey  according  to  Mr.  Norwood ’s  Way 
before  fpoken  of,  it  will  be  good  to  have  the  Arch 
of  your  Protrador  divided  accordingly,  viz.  into 
two  Quadrants,  or  twice  90  Degrees. 

I  need  fay  no  more  of  a  Protrador,  any  ingeni¬ 
ous  Man  may  eafily  find  the  feveral  Ufes  thereof; 
it  being,  as  it  \vere,  but  only  an  Epitome  of  In- 
flruments. 

4  ••  •  •  •  '  <  v 


C  HAP 


CHAP.  VI. 


How  to  take  the  Plot  of  a  Field  at  one  Sta¬ 
tion  in  any  Place  thereof  from  whence 
you  may  fee  all  the  Angles  by  the  Semi¬ 
circle. 


Dmit  ABCDEF  to  be  a  Field,  of  which 


jTL  you  are  to  take  the  Plot :  Firft  fet  your  Se¬ 
micircle  upon  the  Staff  in  any  convenient  Place 
thereof,  as  at  ®,  and  caufe  Marks  to  be  fet  up  in 
every  Angle :  Diredt  your  Inftrument,  the  Flower- 
de-luce  from  you  to  any  one  Angle  :  as  for  Exam¬ 
ple  to  A ;  and  efpying  the  Mark  at  A  through  the 
fixed  Sights,  there  fcrew  faft  the  Inftrument ;  then 


B 


V 

£ 


turn 
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turn  the  moveable  Index  about,  (the  Semicircle  re¬ 
maining  immoveable)  till  through  the  Sights  there¬ 
of  you  efpy  the  Mark  at  B.  See  what  Degrees  on 
the  Brafs  Limb  are  cut  by  the  Index,  which  let  be 
80  ;  write  that  down  in  your  Field-Book  ;  fo  turn 
the  Index  round  to  every  one  of  the  other  Angles, 
putting  down  in  your  Field-Book  what  Degrees  the 
Index  points  to.  As  for  Example,  at  C  107  De¬ 
grees,  at  D  185  :  Mark  that  at  D,  the  End  of  the 
Index  will  go  off  the  Brafs  Limb,  and  the  other 
End  will  come  on  ;  you  mud  therefore  look  for 
what  Degree  the  Index  cuts  in  the  innermoft  Circle 
of  the  Limb  at  E  260,  at  F  315  Degrees. 

All  which  you  may  note  down  in  your  Field- 
Book  thus : 


Angles.  1 

Minutes. 

Degrees. 

Links.  | 

Chains. 

0  A 

oo  .  00  . 

DC 

• 

O 

0  B 

080  .  00  . 

/o  .  00 

G  C 

• 

0 

0 

O 

II  .40 

0D 

I  85  .  OO  . 

0 

DO 

• 

O 

O  E 

260  .  OO  . 

I  2  .  OO 

3  F 

O 

O 

• 

** 

8  .  78 

Secondly,  Caufe  the  Difiance  between  your  In- 
ftrument  and  every  Angle  to  be  meafured  :  Thus, 
from  ®  to  A  will  be  found  to  be  8  Chains  70  Links; 
from  ®  to  B,  10  Chains  co.  All  which  fet  down 
in  Order  in  your  Field-Book,  as  you  fee  here  above ; 
and  then  have  you  done  what  is  neceffary  to  be  done 
in  that  Field  towards  meafuring  of  it.  Your  next 
Work  is  to  protract  or  lay  it  down  upon  Paper. 
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How  to  protraB  the  former  Obfervations  taken. 

Firft  draw  a  Line  at  adventure,  A  a ;  then  take 
from  your  Scale  with  your  Compafles,  the  firft  Di- 
ftance  meafured,  viz.  from  ®  to  A,  8  Chains,  70 
Links;  and  fetting  one  Foot  in  any  convenient 
Place  of  the  Line,  which  may  reprefent  the  Place 
where  the  Inftrument  flood,  with  the  other  make 
a  Mark  upon  the  Line  as  at  A,  fo  fhall  A  be  the 
firft  Angle,  and  ®  the  Place  where  the  Inftrument 

flood. 

Secondly,  Take  a  Protradlor,  and  having  laid 
the  Center  hereof  exadtly  upon  ®,  and  the  Diame¬ 
ter  or  Meridian  upon  the  Line  A  a,  the  Semicircle 
of  the  Protradlor  lying  upwards.  There  hold  it 
faft,  and  with  your  protracting  Pen  make  a  Mark 
upon  the  Paper  againft  80  deg.  107  deg.  &c.  as  you 
find  them  in  the  Field-Book.  Then  for  thofe  De¬ 
grees  that  exceed  180,  you  mu  ft  turn  the  Protradt- 
or  downward,  keeping  ftill  the  Centre  upon  ®, 
and  placing  again  the  Diameter  upon  a  A.  Mark, 
out  by  the  innermoft  Circle  of  Divifions  the  reft  of 
your  Obfervations  185,  260,3x5.  Then  applying 
a  Scale  to  ®,  and  every  one  of  the  Marks,  draw  the 
prick’d  Lines  ®  B,  ®  C,  ®  D,  ‘  ®  E,  ®  F. 

Thirdly,  Take  with  your  Compafles  the  Length 
of  the  Line  ®  B,  which  you  find  by  the  Field-Book 
to  be  10  Chains,  which  from  ®  fet  off  to  B.  The 
like  do  for  ®  C,  ©  D,  and  the  reft. 

Laftly,  Draw  the  Lines  A  B,  B  C,  CD,  & c. 
which  will  inclofe  a  Figure  exadily  proportionable 
to  the  Field  before  furveyed. 


How 
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How  to  take  the  Plot  of  the  fame  Field  at  one  Station 

by  the  Plain  Table. 

Place  your  Table  with  a  Sheet  of  Paper  upon  it 
at  ®  and  making  a  Mark  upon  the  Paper  that  fhall 
lignify  where  the  Inftrument  ftands,  lay  your  Index 
to  the  Mark,  turning  it  about  till  you  fee  through 
the  Sights  the  Mark  at  A  j  there  holding  it  faff 
draw  the  Line  A  ©.  Turn  the  Index  to  B,  keep¬ 
ing  trill  upon  the  firft  Mark  at  O  ;  and  when  you 
fee  through  the  Sights  the  Mark  at  B,  draw  the 
Line  B  ©.  Do  the  fame  by  all  the  reft  of  the 
Angles,  and  having  meafured  the  Diftance  between 
the  Inftrument  and  each  Angle,  fet  it  off  with 
your  Scale  and  Compaffes  from  ©  to  A,  from  ©  to 

&c.  making  Marks  where,  upon  the  feveral 
Lines,  the  Diftances  fall. 

Laftly,  Between  thofe  Marks  draw  Lines,  as 
A  B,  B  C,  CD,  &c.  and  then  have  you  the  true 
Plot  of  the  Field  ready  protraded  to  your  Hand. 
This  Inftrument  is  fo  plain  and  eafy  to  be  under¬ 
wood,  I  fhall  give  no  more  Examples  of  the  Ufe  of 
it.  The  greateft  Inconveniency  that  attends  it  is, 
that  when  never  fo  little  Rain  or  Dew  falls,  the  Pa* 
per  will  be  wet,  and  the  Inftrument  ufeiefs. 

/  M 

How  to  take  the  Plot  of  the  fame  Field  at  one  Sta-> 
tion  by  the  Semicircle ,  either  with  the  Help  of  the 
Needle  and  Limb  both  together ,  or  by  the  Help  of 
the  Needle  only. 

In  the  Beginning  of  this  Chapter,  I  (hewed  yoq 
how  to  take  the  Plot  of  a  Field  at  one  Station,  by 

the 


/ 
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the  Semicircle,  without  refpeCt  to  the  Needle,  which 
is  the  belt  way  :  But  that  I  may  not  leave  you  ig¬ 
norant  of  any  thing  belonging  to  your  Inftrument, 
I  (hall  here  (hew  how  to  perform  the  fame  with  the 
Help  of  the  Needle  two  Ways ;  and  firft  with  the 
Needle  and  Limb  together. 

Fix  the  Inftrument  as  before,  in  0,  making  the 
North  Point  of  the  Needle  hang  direCtly  over  the 
Flower-de-luce  of  the  Card ;  there  fcrew  fart  the  In¬ 
ftrument.  Then  turn  the  Index  to  ail  the  Angles, 
noting  down  what  Degrees  are  cut  thereby  at  every 
Angle,  as  at  A  let  be  25,  at  B  105,  at  C  132  ; 
and  fo  of  the  reft  round  the  Field.  And  when  you 
have  meafured  the  Diftances,  and  are  come  to  Pro¬ 
traction,  you  muft  firft  draw  a  Line  crofs  your  Pa¬ 
per,  calling  it  a  North  and  South  Line,  w'hich  re- 
prefents  the  Meridian  Line  of  the  Inftrument.  Then 
applying  the  ProtraCtor  to  that  Line,  mark  round 
the  Degrees  as  they  were  obferved,  viz.  25,  105, 
132,  &c.  and  having  fet  off  the  Diftances,  and  drawn 
the  outward  Lines  all  together,  like  what  you  were 
taught  at  the  Beginning  of  the  Chapter,  you  will 
find  the  Figure  to  be  the  fame  as  there. 

Now  to  perform  this  by  the  Needle  only,  is  in  a 
manner  the  fame  as  the  former:  For  inftead  of 
turning  the  Index  about  the  Limb,  and  feeing 
what  Degrees  are  cut  thereby,  here  you  muft  turn 
the  whole  Inftrument  about,  and  obferve  at  every 
Angle  what  Degrees  upon  the  Card  the  Needle 
hangs  over  ;  which  fet  down  and  protraCt  as  before. 
But  here  mind,  fome  Cards  are  number’d  from  the 
North  Eaftwards  10,  20,  30,  &c.  to  360  deg.  Some 
from  the  North  Weft  ward,  which  are  beft  for  this 
Ufe,  Protractors  being  made  accordingly :  For 

when 
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when  you  turn  your  Inftrument  to  the  Eaftward, 
the  Needle  will  hang  over  the  Weft  ward  Divifion, 
on  the  contrary. 

As  for  the  Ufe  of  the  Divifion  of  the  Card  into 
four  Quadrants,  I  fhall  fpeak  largely  of  by  and  by  ; 
therefore  for  the  prefent  beg  your  Patience. 

i 

How  by  the  Semicircle  to  take  the  Plot  of  a  Field ,  at 
one  Station ,  in  any  Angle  thereof  from  whence 
the  other  Angles  may  be  J'een. 

Let  ABCDEFG  be  the  Field,  and  F  the  Angle 


at  which  you  would  take  your  Obfervations.  Ha¬ 
ving  placed  your  Semicircle  at  F,  turn  it  about  the 

North 
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North  Point  of  the  Card  from  you,  till  through  the 
fixed  Sights,  (Note,  that  I  call  them  the  fixed  Sights 
which  are  on  the  fixed  Diameter)  you  efpy  the 
Mark  at  G.  Then  fcrew  faft  the  Inftrument ;  which 
done,  move  the  Index,  till  through  the  Sights 
thereof  you  fee  the  Mark  at  A,  and  the  Degrees  on 
the  Limb  there  cut  by  it  will  be  20.  Move  again 
the  Index  to  the  Mark  at  B,  where  you  will  find  it 
to  cut  40  deg.  Do  the  fame  at  C,  and  it  cuts  60  deg. 
Likewife  at  D  77,  and  at  E  100  deg.  Note  down 
all  thefe  Angles  in  your  Field-Book :  Next  mea¬ 
sure  all  the  Lines,  as  from  F  to  G  14  Chains,  60 
Links}  from  F  to  A  18  Chains,  20  Links;  from 
F  to  B  16  Chains,  80  Links;  from  F  to  C  21 
Chains,  20  Links;  from  F  to  D  16  Chains,  95 
Links ;  from  F  to  E  8  Chains,  50  Links;  and  then 


will  your  Field-Book  ftand 

thus : 

> 
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CO 

3 

FF 
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a> 

CO 
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• 

G 

2 

00 

=  00 

=  14 

=  60 

A 

ZZZZ 

20 

==  00 

=  l8 

=  20 

B 

40 

=  00 

—  i 6 

=  80 

C 

60 

=  00 

=  21 

=  20 

D 

= 

77 

=  00 

=  16 

=*  95 

E 

1 10 

=  00 

=  8 

=  50 

Fo  protraSi  the Jormer  Obfervahons. 

Draw  a  Line  at  adventure,  as  Gg,  upon  any 
convenient  Place;  on  which  lay  the  Centre  of  your 
Protractor,  as  at  F,  keeping  the  Diameter  thereof 
right  upon  the  Line  Gg.  Then  make  Marks  round 
the  ProtraCtor  at  every  Angle,  as  you  find  them  in 
the  Field-Book,  viz.  againft  20, 40, 60, 77, and  100 ; 

which 
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which  done,  take  away  the  ProtraCtor,  and  apply¬ 
ing  the  Scale  or  Ruler  to  F,  and  each  of  the  Marks 
draw  the  Lines  FA,  F  B,  F  C,  F  D,  and  F  E.  Then 
fetting  off  upon  thefe  Lines  the  true  Diftances  as 
you  find  them  in  the  Field-Book ;  as  for  the  firft 
Line  FG,  14  Chains,  60  Links;  from  the  fecond 
FA,  18  Chains,  20  Links,  &c.  make  Marks  where 

the  End  of  thefe  Difiances  fall,  which  let  be  at 
G,  A,  B,  C,  &c. 

Laftly,  Between  thefe  Marks,  drawing  the  Lines 
G  A,  A  B,  B  C,  C  D,  D  E,  E  F,  F  G,  you  will 
have  compleated  the  Work. 

When  you  furvey  thus  without  the  Help  of  the 
Needle,  you  muft  remember  before  you  come  out 
of  the  Field  to  make  the  Meridian  Line,  that  you 
may  be  able  to  make  a  Compals  (hewing  the  true 
Situation  of  the  Land,  in  refpeCt  of  the  four  Quar¬ 
ters  of  the  Heavens ;  I  mean  Fuji,  hFejl ,  North  and 
South:  Which  thus  you  may  do: 

The  Inftrument  (till  (landing  at  F,  turn  it  about 
till  the  Needle  lies  directly  over  the  Flower-de-luce 
of  the  Card;  there  fcrew  it  faff.  Then  turn  the 
moveable  Index,  till  through  the  Sights  you  efpy 
any  one  Angle. 

As  for  Example :  Let  be  D :  Note  then  what 
Degrees  upon  the  Limb  are  cut  by  the  Index,  which 
let  be  j  o  deg.  Mark  this  down  in  your  Field-Book, 
and  when  you  have  protracted  as  before  directed, 
lay  the  Centre  of  your  ProtraCtor  upon  any  Place 
of  the  Line  F  D,  as  at  ®,  turning  the  ProtraCtor 
about  till  to  10  deg.  lie  direCtly  upon  the  Line  FD. 
Then  again  ft  the  End  of  the  Diameter  of  the  Pro¬ 
traCtor  make  a  Mark  as  at  N,  and  draw  the  Line 
N  ®,  which  is  a  Meridian,  or  North  and  South  Line, 
by  which  you  may  make  a  Compafs.  Note , 
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Note,  That  you  may  as  well  take  the  Plot  of  a 
Field  at  one  Station,  Handing  in  any  Side  thereof, 
as  in  an  Angle:  For  if  you  had  fet  your  Inftrument 
in  a,  the  Work  would  be  the  fame.  I  fhall  for¬ 
bear  therefore  (as  much  as  I  may)  Tautologies. 

How  to  take  the  Plot  of  a  Field  at  two  Stations ,  pro¬ 
vided  from  either  Station  you  may  fee  every  Angle, 
and  meafuring  only  the  flationary  Dijlance. 

Let  CDEFGH  be  luppofed  a  Field  to  be 
meafured  at  two  Stations :  Firft,  when  you  come 
into  the  Field,  make  choice  of  two  Places  for  your 
Stations,  which  let  be  as  far  afunder  as  the  Field 
will  conveniently  admit  of ;  allb  take  care  that  if 
the  ftationary  Diftance  were  continued,  it  would 
not  touch  any  Angle  of  the  Field  j  then  letting  the 
Semicircle  at  A,  the  firft  Station,  turn  it  about, 
the  North  Point  from  you,  till  through  the  fixed 
Sights  you  efpy  the  Mark  at  your  fecond  Station, 
which  admit  to  be  at  B,  there  lcrew  fall  the  Inftru¬ 
ment  ;  then  turn  the  moveable  Index  to  every 
feveral  Angle  round  the  whole  Field,  and  fee 

what 
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what  Degrees  are  ait  thereby  at  every  Angle,  which 
note  down  in  your  Field-Book,  as  followeth : 


Angles, 
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Angles.  Degr.  Min. 

C -  24 - 30 

D - •  97 - 'oo 

E  -———'22  C  — OO  t' •  pi  r.  • 

„  o-5  rirft  Station. 

F  - - -283 - 30 

G - 325 - 00 

H - 346 - 00 

Secondly,  Meafure  the  Diftance  between  the 
two  Stations,  which  let  be  20  Chains,  and  fet  it 
down  in  the  Field-Book. 

Stationary  Diflance  20  Chains,  00  Links . 

Thirdly,  Placing  the  Inftrument  at  B,  the  fe- 
cond  Station,  look  backwards  through  the  fixed 
Sights  to  the  firft  Station  at  A,  ( I  mean  by  look¬ 
ing  backward,  that  the  South  Part  of  the  Inftru¬ 
ment  be  towards  A)  and  having  efpied  the  Mark  at 
A,  make  faft  the  Inftrument,  and  moving  the  In¬ 
dex  as  you  did  at  the  firft  Station  to  each  Angle, 
fee  what  Degrees  are  cut  by  the  Index,  and  note 
them  down  as  followeth  ;  and  then  have  you  done, 
unlefs  you  will  take  a  Meridian  Line  before  you 
move  the  Inftrument ;  which  you  were  taught  to 
do  a  little  before. 

Angles.  Degr.  Min. 


C - 84 — —00 

D - - — 149 - —00 
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How  to  protraB  or  lay  down  upon  Paper  thefe  fol¬ 
lowing  ObJ'ervaticns. 

Fii  ft,  Draw  a  Line  crofs  your  Paper  at  pleafure, 
as  the  Line  IK;  then  take  from  off  the  Scale  the 
Pationai  y  Didance  20  Chains,  and  let  it  upon  that 
Line,  as  from  A  to  B,  fo  will  A  reprefent  the  firft 
Station,  B  the  fecond. 

Secondly,  Apply  the  Centre  of  your  Protractor 
to  the  Point  A,  and  the  Diameter  lying  flrait  up¬ 
on  the  Line  B  K ;  mark  out  round  it  the  Angles, 
as  you  find  them  in  the  Field-Book,  and  through 

thole  Marks  from  A  draw  Lines  of  a  convenient 
Length. 

Thirdly,  Move  your  Protractor  to  the  fecond 
Station  B;  and  there  mark  out  your  Angles,  and 
draw  Lines,  as  before  at  the  firft  Station. 

Laftly,  The  Places  where  the  Lines  of  the  firft 
Station,  and  the  Lines  of  the  fecond  interfecft  each 
other,  are  the  Angles  of  the  Field.  As  for  Exam¬ 
ple  : 

At  the  firft  Station  the  Angle  C  was  24  Degrees 
30  Minutes,  through  thofe  Degrees  I  draw  the  Line 
AC.  At  the  fecond  Station  C  was  84  Degrees ; 
accordingly  from  the  fecond  Station  I  draw  the 
Line  B  2  :  Now,  I  fay,  where  thele  two  Lines  cut 
each  other,  as  they  do  at  C,  there  is  one  Angle  of 
the  Field.  So  likewife  of  DE,  and  the  reft  of  the 
Angles ;  if  therefore  betwern  thefe  InterfeCtions 
you  draw  ftrait  Lines,  as  C  D,  D  E,  E  F,  &c. 
you  will  have  a  true  Figure  of  the  Field. 

This  may  as  well  be  done  by  taking  two  Angles 
for  your  Stations,  and  meafuring  the  Line  between 

them, 
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them,  as  C  and  D ;  from  whence  you  might  as 
well  have  feen  all  the  Angles,  and  confequently  as 
well  have  performed  the  Work. 

How  to  take  the  Plot  oj  a  Field  at  two  Stations , 
when  the  Field  is  fo  irregular ,  that  from  one  Sta¬ 
tion  you  cannot  fee  all  the  Angles. 
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Let  CDEFGHIKLMNO  be  a  Field,  in 

which  from  no  one  Place  thereof  all  the  Angles 
may  be  feen  ;  chufe  therefore  two  Places  for  your 
Stations,  as  A  and  B  ;  and  letting  the  Semicircle  in 
A,  direct  the  Diameter  to  the  Second  Station  B; 
there  making  the  Inftrument  falf,  with  the  Index 
take  all  the  Angles  at  that  End  of  the  Field,  as 
CDEFGH1K,  and  ineafure  the  Diftance  between 
your  Inflrument  and  each  Angle  }  meafure  alfo  the 
Diftance  between  the  two  Stations  A  and  B. 

Secondly,  Remove  your  Inftrument  to  the  Se¬ 
cond  Station  at  B ;  and  having  made  it  fa  ft,  fo  as 
that  thio’  the  Back- lights  you  may  fee  the  firft  Sta¬ 
tion  A,  take  the  Angle  at  that  End  of  the  Field,  as 
NOCKL M,  and  meafure  their  Diftances  alfo  as 
before  j  all  which  done,  your  Field-Book  will  Hand 
thus : 


Ftrji  Station. 


Angles.  Degr.  Min.  Chains.  Links. 

C - 

D - 

E - 


-20 

-  8 


—  25 - 00- 

—  31 - 00— 

— .  67 - 00 - 9 

F - 10 1 - 00 - 10 

G - 137 - 00 - 7 

H - 262 - 00 - ■  6 

I  - 316 - 00 - 13 

K - 354 - 00 - 24 


75 

IO 

85 

80 

00 

70 

70 

5° 


The  Diftance  between  the  twro  Stations,  31 
Chains,  60  Links. 
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Second  Station, 


Angles. 

Degr. 

Min. 

Chains. 

Links 

N  . 

3 

•  3° 

=  4  : 

20 

O  . 

1 1 1 

.  OO 

=  7  : 

OO 

C  . 

H5 

.  OO 

=  15  : 

60 

IC  . 

205 

.  CO 

=  7  : 

48 

L  . 

220 

.  OO 

=  1 5  = 

OO 

M  . 

274 

.  OO 

=  1 1  : 

20 

To  lay  this  down  upon  Paper,  draw  at  adven¬ 
ture  the  Line  PBAP;  then  taking  in  with  the 
Compares  the  Diftance  between  the  two  Stations, 
viz.  31  Chains,  60  Links ;  fet  it  upon  the  Line, 
making  Marks  with  the  Compaffes,  as  A  and  B ; 
A  being  the  firft:  Station,  B  the  fecond,  lay  the 
Protractor  to  A,  the  North-end  of  the  Diameter 
towards  B,  and  mark  out  the  feveral  Angles  obfer- 
ved  at  your  firft  Station,  drawing  Lines,  and  fet- 
ting  off  the  Diftances,  as  you  were  taught  in  the 
Beginning  of  this  Chapter,  Fig.  1. 

Do  the  fame  at  B,  the  fecond  Station  ;  and  when 
you  have  marked  out  all  the  Diftances  between 
thole  Marks,  draw  the  Bound-lines. 

I  am  the  briefer  in  this,  becaufe  it  is  the  fame 
as  was  taught  concerning  Fig.  1 .  j  for  if  you  con¬ 
ceive  a  Line  to  be  drawn  from  C  to  K,  then  would 
there  be  two  diftinCt  Fields  to  be  meafured  at  one 
Station  a-piece. 

If  a  Field  be  very  irregular,  you  may  after  the 
fame  manner  make  three,  four,  or  five  Stations,  if 
you  pleafe ;  but  I  think  it  better  to  go  round  fuch 
a  Field,  and  meafure  the  bounding  Lines  thereof : 
Which  by  and  by  1  lhall  Ihew  you  how  to  do. 

G  3  Note, 
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Note,  In  the  foregoing  Figure  you  might  as  well 

a  y°Ur  Stations  in  two  convenient  Angles, 
as  D  and  K,  and  have  wrought  as  you  were  taught 

concerning  Fig.  2.  the  Work  would  have  been  the 
fame. 

FIqlV'  to  take  toe  Plot  of  a  Field  at  one  Station  in  an 

.Angle  (fo  that  from  that  Angle  you  may  fee  all 

the.  other  Angles)  by  meafuring  round  about  the 
faid  Field * 

A  B  C  D  E  is  the  Field,  and  A  the  Angle  ap¬ 
pointed  for  the  Station  ,  place  your  Semicircle  in 
A,  and  direct  the  Diameter  thereof,  till  through 
the  fixed  Sights  you  fee  the  Mark  at  B;  then 
fcrew  it  faff,  and  turn  the  Index  to  C,  obferving 
what  Degrees  are  there  cut  upon  the  Limb ;  which 
let  be  68  Degrees :  Turn  it  further,  till  you  efpy  D, 
and  note  down  the  Dvgrees  there  cut,  ? viz.  76 


Degrees  $ 
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Decrees ;  do  the  like  at  E,  and  the  Index  will 
cut  1 24  Degrees:  This  done,  meafure  round  the 
Field,  noting  down  the  Length  of  the  Side-lines 
between  Angle  and  Angle,  as  fioni  A  to  B,  14 
Chains,  00  Links;  from  B  to  C,  15  Chains,  00 
Links;  from  C  to  D,  7  Chains,  00  Links;  from 
D  to  E,  14  Chains,  40  Links;  and  from  E  to  A, 
14  Chains,  5  Links. 

Then  will  your  Field-Book  be  as  hereunder. 


Angles. 

Degr. 

Min. 

Links 

Chains. 

Links, 

C 

68 

.  CO 

AB— 

14 

•  OO 

D 

-  76 

.  OO 

B  c— 

*5 

.  OO 

E 

-124 

.  OO 

CD 

—  7 

•  OO 

DE— 

H 

.  40 

EA 

•  5 

To  protradt  which,  draw  the  Line  A  B  at  adven¬ 
ture;  and  applying  the  Centre  of  the  Protradtor  to 
A,  (the  Diameter  lying  upon  the  Line  A  B,  and 
the  Semicircle  of  it  upwards)  prick  off  the  Angle, 
as  again  ft  68  :  76  :  and  124:  make  Marks,  thro 
which  Marks  draw  the  Lines  AC,  AD,  A  E,  long 
enough  be  fure ;  then  take  in  with  your  Compaffes, 
from  off  the  Scale,  the  Length  of  the  Line  A  B, 
viz.  14  Chains,  and  fetting  one  Foot  of  the  Com- 
paffes  in  A,  with  the  other  crofs  the  Line,  as  at  B  ; 
alfo  for  BC  take  in  15  Chains,  and  fetting  one 
Foot  in  B,  with  the  other  crofs  the  Line  AC,  which 
will  fall  to  be  atC;  for  the  Line  CD  take  in  7 
Chains,  and  fetting  one  Foot  in  C,  crofs  the  Line 
AD,  viz.  at  D;  then  for  DE,  take  in  14  Chains, 

G  4  40  Links, 
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DELi wV ?h/“!!"g  °"C  f00t  o{ t,K  Compaffcs  in 
«11  fall  at  E.  Eaftly,  f„r  E  A^take  fcht  f  ‘ 

in  E  fctifyrl°mi'nri  a"d  W-e  SSL? 

does,  you  have  done  the  Work  tme  f  if  no;  * 
have  erred  ;  between  the  Croffes  or  Interfedions 

LjntS>  which  be  the  Bounds  of 
the  Field,  v;zf  A  B,  B  C,  C  D,  D  E,  E  A.  f 

How  to  tale  tie  Plot  of  the  foregoing  Field,  by  mea- 
Jevery2gk.me  ***  ***  ^  °^vatLs  at 

Begin  as  you  have  been  juft  before  taught  till 
you  have  taken  the  Angles'  C  D  E,  vis.  *68  ’  76 
and  124  Degrees ;  then  leaving  a  good  Mark  at  A 
which  may  be  feen  all  round  the  Field,  go  to  B* 
meafm  ing  as  you  go  the  Diftances  from  A  to  B 
which  is  all  the  Lines  you  need  to  meafure  ;  and 
planting  your  Semicircle  at  B,  diredt  the  South 
Part  thereof  toward  A,  until  through  the  back 
fixed  Sights  you  fee  the  Mark  at  A  ;  there  making 
it  fan:,  turn  the  Index  about  till  you  efpy  C  and 
note  down  the  degrees  there  cut,  which  let  be 
129  egrees;  move  your  Inftrument  to  C,  and 
Bill  keeping  the  South  Part  of  the  Diameter  to  A 
turn  the  Index  to  D,  where  it  will  cut  20  Degrees  • 
t  en  remove  to  D,  and  efpying  A  through  the 
Back-fights,  turn  the  Index  to  E,  where  it  will 

cut  135  Degrees.  Note  all  this  in  your  Field- 
Book. 
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Angles  taken  at  the  Angles  round 

jirji  Station. 

C—  68 

D —  76  >  Degrees. 

E— 124S 


the  Field. 


B 
C 
D 

Line  A  B  :  14  Chains. 


•  i29; 

.  2  o  >  Degrees. 

•  !35> 


To  protrad  this,  you  muft  work  as  you  were 
taught  concerning  the  foregoing  Figure,  until  you 
have  drawn  the  Lines  A  B,  A  C,  A  D,  A  E,  and  fet 
off  the  Line  A  B,  14  Chains;  then  laying  the  Cen¬ 
tre  of  your  Protrador  to  B,  and  the  South-end  of 
the  Diameter  (or  that  marked  with  180  Degrees) 
towards  A,  make  a  Mark  againft  129  Degrees,  and 
through  that  Mark  from  B,  draw  the  Line  B  C, 
till  it  interfed  the  Line  A  C,  which  it  will  do  at 

C.  Lay  alfo  the  Centre  of  the  Protrador  upon  C, 
the  Diameter  thereof  upon  AC;  and  againft  20 
Degrees  make  a  Mark,  through  which  from  C  draw 
the  Line  C  D,  till  it  interfed  the  Line  A  D,  which 
it  will  do  at  D.  Laftly,  Place  your  Protrador  at 

D,  the  Diameter  thereof  upon  the  Line  DA,  and 
make  a  Mark  againft  135  Degrees;  through  which 
Mark  draw  the  Line  D  E,  until  it  interfed  the 
Line  A  E  at  E ;  alio  drawing  the  Line  E  A,  you 
have  done. 

This  may  be  done  otherwife  thus :  After  you 
have,  {landing  at  A,  taken  the  feveral  Angles,  and 
meafured  the  Diftance  A  B,  you  may  only  take 
the  Quantity  of  the  bounding  Angles,  without  re- 
fped  to  A  ;  as  the  Angle  at  B  is  5  t  Degrees,  at  C 
!an  outward  Angle,  which  in  your  Field-Book  you 
fhould  diftinguifh  with  a  Mark  “7)  138,  and  {0  of 
the  reft.  And  when  you  come  to  plot,  having 

found 
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found  the  Place  for  B,  there  make  an  Angle  of  51 
Degrees,  drawing  the  Line  till  it  interfed  AC, 
&c. 

1 

You  may  alfo  furvey  a  Field  after  this  manner, 
by  fetting  up  a  Mark  in  the  middle  thereof,  and 
meafuring  from  that  to  any  one  Angle ;  alfo  in  the 
Obfervations  round  the  Field,  having  refped  to 
that  Mark,  as  you  had  here  to  the  Angle  A. 

It  is  too  tedious  to  give  Examples  of  all  the  Va¬ 
rieties;  belides,  it  would  rather  puzzle  than  in- 
ftrud  a  Neophyte. 

How  to  take  the  Plot  of  a  large  Field  or  Wood ,  by 
meafuring  round  the  fame ,  and  taking  Ob/ervati- 
ons  at  every  Angle  thereof  by  the  Semicircle. 


h 


Suppofe 
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Suppofe  ABCDEFG  to  be  a  Wood,  through 
which  you  cannot  fee  to  take  the  Angles,  as  before 
diredted,  but  mull  be  forced  to  go  round  the  fame; 
firft  plant  the  Semicircle  at  A,  and  turn  the  North- 
end  of  the  Diameter  about,  till  through  the  fixed 
Sights  you  fee  the  Mark  at  B ;  then  move  round 
the  Index,  till  through  the  Sights  thereof  you  efpy 
G,  the  Index  there  cutting  upon  the  Limb  146 
Degrees. 

2.  Remove  to  B ;  and  as  you  go,  meafure  the 
Diftance  A  B,  viz.  23  Chains,  40  Links;  and 
planting  the  Inftrument  at  B,  diredt  the  North-end 
of  the  Diameter  to  C,  and  turn  the  Index  round  to 
A,  it  then  pointing  to  76  Degrees. 

3.  Remove  to  C,  meafuring  the  Line  as  you  go, 
and  fetting  your  Inftrument  at  C,  diredt  the  North- 
end  of  the  fixed  Diameter  to  D,  and  turn  the  In¬ 
dex  till  you  efpy  B,  and  the  Index  then  cutting 
205  Degrees;  which,  becaufe  it  is  an  outward  An¬ 
gle,  you  may  mark  thus  “7  in  your  Field-Book. 

4.  Remove  to  D,  and  meafure  as  you  go ;  then 
placing  the  Inftrument  at  D,  turn  the  North-end  of 
the  Diameter  to  E,  and  the  Index  to  C,  the  Quan¬ 
tity  of  the  Angle  will  be  84  Degrees. 

And  thus  you  muft  do  at  every  Angle  round  the 
Field,  as  at  E,  you  will  find  the  Quantity  of  that 
Angle  to  be  142  Degrees,  F  137,  G  1 10 :  But 
there  is  no  need  for  your  taking  the  laft  Angle,  nor 
yet  meafuring  the  two  laft  Sides,  unlefs  it  be  to 
prove  the  Truth  of  your  Work  ;  which  is  indeed 
convenient.  When  you  have  thus  gone  round  the 
Field,  you  will  find  your  Field-Book  to  be  as  foi- 
loweth : 

Angles. 


im 


it 


i * 
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> 

°2L 

nT 

CO 


Dcgr. 


<r> 

» 


Min. 


Ch.  .Link. 


A  . 

.  146 

.  OO 

* 

AB  . 

B  . 

76 , 

,  CO 

BC  . 

C  . 

•  2°5  ■ 

•  OO  *7 

CD  . 

D  . 

84  . 

.  OO 

de  . 

E  . 

*37  • 

,  OO 

EF  . 

G  . 

1 10  . 

.  OO 

G  A  . 

23 

*5 

*7 

20 

*3 

*9 


40 

20 

9° 

6o 

6o 

28 


Xo  protradf  this,  draw  a  dark  Line  at  adventure, 
as  A  B ;  upon  which  fet  off  the  Diftance,  as  you  fee 
in  your  Field-Look,  23  Chains,  40  Links,  from  A 
to  B  ;  then  laying  the  Centre  of  your  Protradtor 
upon  A,  and  the  Diameter  upon  the  Line  AB,  the 
North- end,  or  that  of  00  Degrees  towards  B;  on  the 
Outfide  of  the  Limb  make  a  Mark  againft  146  De¬ 
grees,  thro’  which  Mark  from  A  draw  the  Line  AG ; 
fo  have  you  the  firft  Angle  and  fir  ft  Diftance. 

2.  Place  the  Centre  of  the  Protradtor  upon  B,  and 
turn  it  about  till  76  Degrees  lie  upon  the  Line  A  B ; 
there  hold  it  faft,  and  againft  the  North-end  of  the 
Diameter  make  a  Mark,  thro’  which  draw  a  Line, 
and  fet  off  the  Diftance  B  C,  1 5  Chains,  20  Links. 

3.  Apply  the  Centre  of  the  Protradtor  to  C,  (the 
Semicircle  thereof  outward,  becaufe  you  fee  by  the 
Field-Book  it  is  an  outward  Angle)  and  turn  it  about 
till  205  Degrees  lie  upon  the  LineCB;  then  againft 
the  Upper  or  South-end  of  the  Diameter  make  a 
Mark,  through  which  draw  a  Line,  and  fet  off  17 
Chains,  90  Links  from  C  to  D. 

4.  Put 
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4.  Put  the  Centre  of  the  Protrador  to  D,  and 
make  84  Degrees  thereof  lie  upon  the  Line  CD; 
then  making  a  Mark  at  the  End  of  the  Diameter, 
or  o  degr.  through  that  Mark  draw  a  Line,  and  fet 
off  20  Chains,  60  Links,  viz.  DE. 

5.  Move  the  Protrador  to  E,  and  make  142  degr. 
to  lie  upon  the  Line  ED.  Then  at  the  End  of  the 
Protractor  make  a  Mark  as  before,  and  fetting  off  the 
Diftance  18  Chains,  85  Links,  draw  the  Line  E  F. 

6.  Lay  the  Centre  of  the  Protrador  upon  F,  and 
making  137  degr.  lie  upon  the  Line  EF ;  againft 
the  End  of  the  Diameter  make  a  Mark,  through 
which  draw  the  Line  F  G,  which  will  interfed  the 
Line  AG  at  G:  So  have  you  a  true  Copy  of  the 
Field  or  Wood.  But  you  may,  if  you  think  fit  to 
prove  your  Work,  fet  off  the  Diftance  from  F  to  G ; 
and  at  G  apply  your  Protrador,  making  1 10  degr. 
thereof  to  lie  upon  the  Line  F  G.  Then  if  the  End 
of  the  Diameter  point  diredly  to  A,  and  the  Di- 
ftance  be  90  Chains,  28  Links,  you  may  be  fure 
you  have  done  your  Work  true. 

Whereas  1  bid  you  put  the  North-end  of  the  In- 
ftrument  and  of  the  Protrador  towards  B,  it  was 
chiefly  to  fhew  you  the  Variety  of  Work  by  one  In- 
ftrument ;  for  in  the  Figure  before  this,  I  direded 
you  to  do  it  the  contrary  Way ;  and  in  this  Figure, 
if  you  had  turned  the  South-end  of  the  Inftrument 
to  G,  and  with  the  Index  had  taken  B,  and  fo  of 
the  reft,  the  Work  would  have  been  the  fame ;  re¬ 
membering  ftill  to  ufe  the  Protrador  the  fame  way 
as  you  did  your  Inftrument  in  the  Field. 

Alfo  if  you  had  been  to  have  furveyed  this  Field 
or  Wood  by  the  Help  of  the  Needle ;  after  you  had 
planted  the  Semicircle  at  A,  and  pofited  it,  fo 

that 
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that  the  Needle  might  hang  direCtly  over  the  Flow¬ 
er-de-luce  in  the  Card,  you  fhould  have  turned  the 
Index  to  B,  and  put  down  in  your  Field-Book  what 
Degrees  upon  the  Brafs  Limb  had  then  been  cut 
thereby,  which  let  be  20.  Then  moving  your  In- 
ftrurnent  to  B,  make  the  Needle  hang  over  the 
Flower-de-luce ,  and  turn  the  Index  to  C,  and  note 
down  what  Degrees  are  there  cut.  So  do  by  all  the 
lcit  of  the  Angles.  And  when  you  come  to  pro¬ 
tract,  you  mu  ft  draw  Lines  parallel  to  one  another 
crofs  the  Paper,  not  farther  diftant  than  the  Breadth 
of  the  Parallelogram  of  your  ProtraCtor;  which 
fhall  be  Meridian  Lines,  marking  one  of  them  at 
one  End  N.  for  the  North,  and  at  the  other  S.  for 
South.  This  done,  chufe  any  Place  which  you 
fhall  think  mod:  convenient  upon  one  of  the  Meri¬ 
dian  Lines  for  your  firft  Angle  at  A ;  and  laying 
the  Diameter  of  your  ProtraCtor  upon  that  Line, 
againft  20  degr.  make  a  Mark;  through  which 
draw  a  Line,  and  upon  it  fet  off  the  Diftance  from 
A  to  B. 

In  like  manner  proceed  with  the  other  Angles 
and  Lines,  at  every  Angle  laying  your  Protradror 
parallel  to  a  North  and  South  Line ;  which  you 
may  do  by  the  Figures  graduated  thereon,  at  either 
End  alike. 

When  you  have  furveyed  after  this  manner ,  how  to 
know,  before  you  go  out  of  the  Field ,  whether  you 
have  wrought  true  or  not. 


Add  the  Sum  of  your  Angles  together,  as  in  the 
Example  of  the  precedent!  Wood,  and  they  make 
900.  Multiply  180  by  a  Number  lefs  by  two  than 

the 
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the  Number  of  Angles ;  and  if  the  Product  be  equal 
to  the  Sum  of  the  Quantity  of  all  the  Angles,  then 
have  you  wrought  true.  There  were  feven  Angles 
in  that  Wood,  therefore  multiply  180  by  5,  and 
the  Produdt  is  900. 

If  you  furvey,  by  taking  the  Quantity  of  every 
Angle,  and  if  all  be  inward  Angles,  you  mull 
work  as  before.  But  if  one  or  more  be  outward 
Angles,  you  mu  ft  fubtradt  them  out  of  180  degr. 
and  add  the  Remainder  only  to  the  reft  of  the  An¬ 
gles.  And  when  you  multiply  180  by  a  Sum  lefs 
by  2  than  the  Number  of  your  Angles,  you  are  not 
to  account  the  outward  Angles  into  the  Number. 
Thus,  in  the  precedent  Example,  I  find  one  out¬ 
ward  Angle,  viz.  C  205  ;  the  Quantity  of  which, 
if  it  had  been  taken,  would  have  been  but  1 5 5  degr. 
That  taken  from  180  degr.  there  remains  25 ;  which 
I  add  to  the  other  Angles,  and  they  make  then  in 
all  720.  Now  becaufe  C  was  an  outward  Angle,  1 
take  no  notice  of  it ;  but  fee  how  many  other  An¬ 
gles  I  have,  and  I  find  6  :  a  Number  left  by  two 
than  6,  is  4  ;  by  which  I  multiply  180,  and  the 
Produdt  is  720,  as  before. 

Directions  to  meafure  parallel  to  a  Hedge ,  (when 

you  cannot  go  in  the  Hedge  itfelf)  ;  and  alfo ,  in 

fuch  Cafe ,  how  to  take  your  Angles . 

It  is  impoffible  for  you,  when  you  have  a  Hedge 
to  meafure,  to  go  at  top  of  the  Hedge  itfelf;  but 
if  you  go  parallel  thereto,  either  within  or  without, 
and  make  your  Parallel-line  of  the  fame  Length  as 
the  Line  of  your  Hedge,  your  Work  will  be  the 

fame. 


*r 
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fame.  Thus,  if  A  B  was  a  bufhy  Hedge,  to  which 


you  could  not  conveniently  come  nigher  to  plant 
your  Inftrument  than  0  ;  let  him  that  goes  to  fet  up 
your  Mark  at  B,  take  before  he  goes  the  Diftance 
A  0,  which  he  may  do  readily  with  a  Wand  or 
Rod ;  and  at  B  let  him  fet  off  the  fame  Diftance 
again,  as  to  -f-,  where  let  the  Mark  be  placed  for 
your  Obfervation;  and  when  the  Chain  bears, 
meafure  the  Diftance  0  -f- ;  be  fure  they  have  re- 
fpedt  to  the  Hedge  A  B,  fo  as  that  they  make  ® 
equal  to  AB,  or  of  the  fame  Length. 

But  to  make  this  more  plain :  Suppofe  A  B  C  to 
be  a  Field ;  and  for  the  Buflhes,  you  cannot  come 
nigher  than  ®  to  plant  your  Inftrument.  Let  him 


that  fets  up  the  Marks  take  the  Diftance  between  the 
Inftrument  0,and  the  Hedge  AB;  which  Diftance  let 
him  fet  off  again  nigh  B,  and  fet  up  his  Mark  at  D ; 

like- 
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likewife  let  him  take  the  Diftance  between  ©  and 
the  Hedge  A  C,  and  accordingly  fet  up  his  Mark 
at  E.  Then  taking  the  Angle  d®  E,  it  will  be  the 
fame  as  the  Angle  B  A  C :  So  do  for  the  reft  of  the 
Angles.  But  when  the  Lines  are  ineafured,  they 
muft  be  meafured  of  the  fame  Length  as  the  out- 
fide  Lines,  as  the  Line  ©  d  meafured  from  g  to  f 
&c.  The  beft  way  therefore  is  for  them  that 
meafure  the  Lines,  to  go  round  the  Field  on  the 
Outfide  thereof,  although  the  Angles  be  taken 
within. 

How  to  take  the  Plot  of  a  Field  or  Wood ,  by  obser¬ 
ving  near  every  Angle ,  and  meafuring  the  Difance 
between  the  Marks  of  Obfervation ,  by  takings  in 
every  Fine ,  two  Of -Jets  to  the  Hedge. 

Let  A,  B,  C,  D  be  a  Wood  or  Field,  to  be  thus 
meafured.  Caule  your  Affiftants  to  fet  up  Marks  in 


every  Angle  thereof,  not  regarding  the  Diftance  from 
the  Hedges,  fo  much  as  the  Convenience  for  plant- 

H  ing 
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ing  the  Inftrument,  fo  as  you  may  fee  from  one 
ark  to  another.  1  hen  beginning  at  ®  i,  take  the 
Quantity  of  that  Angle,  and  meafure  the  Diftance 

J’i  2'  i  ,lCa-br  you  be§in  t0  mealhre  the  Line, 
t  ike  the  Off  fet  to  the  Hedge,  viz.  the  Diftance  O 

and  in  taking  of  it,  you  mull  make  that  little 

Line  ©  e  perpendicular  to  i,  2 ;  which  is  eafily 

none,  when  your  Inftrument  ftands  with  the  fixed 

bights  towards  2,  by  turning  the  moveable  Index 

,  u  be  uPon  9°  degr .  which  then  will  dired  to 
w  lat  Place  of  the  Hedge  to  meafure,  as  e,  that 

b.,e  ^  ®  et  fet  down  in  your  Field-Book  under 
l£  e  So  likewife  when  you  come  to  2 

meafure  there  the  Off- fet  again,  viz.  ©  f  Then 
taking  the  Angle  at  2,  meafure  the  Line  2,  3,  and 

2g>  3  The  like  do  by  all  the  reft: 
o  the  Lir,es  and  Angles  in  the  Field,  how  many 

foevei  they  be.  And  when  you  come  to  lay  this 
down  upon  Paper ;  firft,  as  you  have  been  taught 
before,  protrad  the  Figures,  i,  2,  3,  4.  That  done, 
let  off  your  Off-fets  as  you  find  them  in  the  Field- 
Book,  viz.  ®  e ,  and  ®  f,  perpendicular  to  the  Line 
i,2  ;  alfo  ®  g,  ®  b,  perpendicular  to  the  Line  2,  3, 
making  Maiks  at  b,  and  the  reft:;  through 

which  draw  Lines  that  fhall  interfed  each  other  at 
the  true  Angles,  and  defcribe  the  true  Bound-Lines 
of  the  Field  or  Wood. 

In  working  after  this  manner,  obferve  thefe  two 
Things :  Firft,  If  the  Wood  be  fo  thick,  that  you 
cannot  go  on  the  Infide  thereof,  you  may,  after 
the  fame  manner,  as  well  perform  the  Work  by 
going  on  the  Outfide  round  the  Wood. 

Secondly,  If  the  Lines  are  fo  long,  that  you 
cannot  ice  from  Angle  to  Angle,  caufe  your  Affiftant 
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to  fet  up  a  Mark  fo  far  from  you  as  you  can  con¬ 
veniently  fee  it,  as  at  n.  Meafure  the  Diftance 
®  i  n ,  and  take  the  OIF  fet  from  n  to  the  Hedge. 
Then  at  n  turn  the  fixed  Sights  of  the  lnftrument 
to  0  i,  and  by  that  Diredion  proceed  on  the  Line 
till  you  come  to  an  Angle. 

Phis  Way  of  fur  v  eying  is  much  eafer  done  (though  I 
cannot  jay  truer)  by  taking  only  a  great  Square  in 
the  Field ;  from  the  Sides  of  which  the  Of-Jets  are 
taken. 

I  have  drawn  this  following  Figure  fo,  that  at 
once  you  may  fee  all  the  Variety  of  this  way  of 
Working.  The  beft  Way  indeed  is  to  contrive 


your  Square  fo,  that,  if  poffible,  you  may  from 
the  Sides  thereof  go  upon  a  perpendicular  Line  to 
any  of  the  Angles.  But  if  that  cannot  be,  then 

H  2  perpen- 
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perpendicular  Lines  to  the  Sides  may  do  as  well 
as  you  fee  here,  r,  5,  7,  6,  to  be.  To  begin  there’ 
ore,  p  ant  your  Semicircle  in  any  convenient 
Place  of  the  field,  for  taking  a  large  Square  as  at 
1  i  and  laying  the  moveable  Index  upon  00  deer. 
look  through  the  Sights,  and  caufe  a  Mark  to  be 
let  up  in  that  Line,  as  at  4 :  Looking  alfo  through 
the  fixed  Sights,  caufe  another  Mark  to  be  fet  up, 
as  at  2.  Meafure  out  from  your  Inftruments  to¬ 
wards  either  of  thefe  Marks,  any  Number  of 
Chains,  as  from  1  to  2,  12  Chains  /from  2  to  4, 
12  Chains.  But  as  you  meafure,  remember  to  take 
the  Off-fets  in  a  perpendicular  Line  to  every  Angle 
or  Side,  if  there  be  occafion,  as  here  7,  which  is 
1  Chain,  50  Links ;  from  my  Stations  I  take  an 
Off-fet  to  a  Side  of  the  Hedge,  and  put  it  down  ac¬ 
cordingly  5  Chains,  40  Links.  So  at  8  I  take  an 
Off-fet  to  an  Angle,  viz.  8  B,  6  Chains }  which 
Off- let  is  at  the  End  of  8  Chains,  30  Links  in  my 
firft  Line.  Then  feeing  in  that  Line  there  is  no 
more  occafion  of  Off-fets,  I  meafure  on  to  2,  ma¬ 
king  the  Line  1,  2,  12  Chains.  Then  planting  my 
Inftrument  at  2,  1  direcft  the  fixed  Sights  to  my  firft 
Station,  and  laying  the  Index  upon  90  degr.  Icaufe 
a  Mark  to  be  let  up,  fo  as  that  I  may  fee  it  through 
the  Sights ;  and  upon  that  Line,  as  I  meafure  out 
12  Chains,  I  take  the  Off-fets  C  9,  D  10.  In  like 

manner  you  muft  do  for  the  other  Angle,  Lines 
and  Off-fets. 

And  when  you  have  thus  laid  out  your  Square, 
and  taken  all  your  Off-fets,  you  will  find  in  your 
Field-Book  fuch  Memorandums  as  thefe,  to  help 
you  to  protradh 

Use 


- — 


— ■ — , 


- — ■ 


Divers  Ways  to  take  the  Plots  of  Fields,  i  o  r 

The  Angles  4  Right  Angles. 

‘The  Sides  12  Chains ,  00  Links  each. 

I  went  round  cum  Sole,  or  the  Hedges  being  on 


my  Left-hand. 

C. 

L. 

In  the  firft  f 

1 

5° 

Line  at  1 

8 

3° 

C. 

L. 

In  the  fecond  f 

3 

5° 

Line,  at  < 

10 

70 

C. 

L. 

In  the  third  f 

Line,  at  i 

10 

00 

C. 

L. 

In  the  fourthS 

4 

33 

Line,  at  / 

0 

10 

70 

80 

C.  L. 

Off  fet  to  a  Side-line  5  40 
Off  fet  to  an  Angle  6  00 

C.  L. 

Off-fet  to  an  Angle  6  00 
Off-fet  to  an  Angle  5  50 


C.  L. 

Off  fet  to  an  Angle  5  30 


C.  L. 

Off  fet  to  an  Angle  4  40 
Off-fet  to  an  Angle  1  50 
OfffettoaSide  2  20 


Now  to  lay  down  upon  Paper  the  foregoing 
Work,  make  firft  a  fquare  Figure,  whofe  Side  may 
be  12  Chains,  as  1,  2,  3,  4.  Then  confidering  you 
went  with  the  Sun,  take  1,  2  for  the  firft  Line  j 
and  taking  from  your  Scale  1  Chain,  50  Links,  fet 
it  upon  the  Line  from  1  to  7 ;  at  7  raife  a  Perpen¬ 
dicular,  as  7,  6,  making  it  according  to  your  Field- 
Pook,  5  Chains,  40  Links  long.  Alfo  for  the  fe- 

H  3  cond 
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cond  Off-let  upon  the  fame  Line,  take  from  your 

ca  e  o  equal  Parts  8  Chains,  30  Links,  which  fet 
upon  the  Line  from  1  to  8,  and  upon  8  make  the 
perpendicular  Line  8  B,  6  Chains  in  Length. 

P  or  the  Off  fets  of  the  fecond  Line,  take  3  Chains, 
50  Links  from  the  Scale,  and  fet  it  from  2  to  0 ;  at 
9  make  a  perpendicular  Line  6  Chains  long,  viz. 
9  C :  Al.'o  for  the  fecond  Off-fet  of  the  fame  Line,* 
take  10  Chains,  70  Links,  and  fet  it  from  2  to  10  • 

at  10  make  the  Perpendicular  10  D,  c  Chains,  co 
.Links  in  Length. 

For  the  Off-fets  of  the  third  Line,  take  from 
youi  Scale  10  Chains,  and  fet  it  up  from  3  to  1 1  ; 
and  at  1 1  make  the  Perpendicular  n  E,  5  Chains’ 
30  Links  long. 

For  the  Off-fets  of  the  fourth  Line,  take  from 
jour  Scale  4  Chains,  30  Links,  and  let  it  from  4 
to  125  and  at  12  make  the  Perpendicular  12  F,  4 
Chains,  40  Links  long.  Alio  take  6  Chains,  70 
Links,  and  fet  it  from  4  to  1  ^  ;  and  at  13  make 
the  Perpendicular  13  G,  1  Chain,  50  Links  long. 

Lnjlly ,  Take  10  Chains,  80  Links,  and  fet  it  from 
4  to  1  ;  and  at  I,  make  the  Perpendicular  1,  3, 
s,  20  Links  long. 

Then  have  you  no  more  to  do,  but  through  the 
Ends  of  thefe  Perpendiculars  to  draw  the  Bound¬ 
ing- lines,  remembring  to  make  Angles  where  the 
field- Book  mentions  Angles;  and  where  it  men¬ 
tions  Side-lines,  there  to  continue  fuch  Side-lines 
till  they  meet  in  an  Angle. 

Although  1  mention  a  Square,  yet  you  are  not 
bound  to  that  Figure  ;  for  you  may  with  the  fame 
Succels  ufe  a  Parallelogram,  Triangle,  or  any  other 
Figure.  Nor  are  you  bound  to  take  the  Off-fets  ia 

perpen- 
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perpendicular  Lines,  although  it  be  the  beft  Way; 
for  you  may  take  the  Angles  with  the  Index  from 
any  Part  of  the  Line. 

This  Way  was  chiefly  intended  for  fuch  as  were 
not  provided  with  Inftruments ;  for  inftead  of  the 
Semicircle  with  a  plain  Crols  only,  you  may  lay 
out  a  Square,  the  reft  of  the  Work  being  done  with 
a  Chain. 

How  by  the  Help  of  the  Needle  to  take  the  Plot  of  a 
large  Wood  by  going  round  the  fame,  and  making 
ufe  of  that  Divifion  oj  the  Card  that  is  number’d 
with  four  90s  or  Quadrants. 

Let  A  B  C  D  E  reprefent  a  Wood  ;  fet  your  fn- 
ftrument  at  A,  and  turn  it  about  till  through  the 
fixed  Sights  you  efpy  B,  then  fee  what  Degrees  in 
the  Divifion  before  fpoken  of,  the  Needle  cuts  ; 
which  let  be  N  7  W,  meafure  A  B  27  Chains,  70 
Links ;  then  letting  the  Inftrument  at  B,  direft  the 
Sights  to  C,  and  fee  what  then  the  Needle  cuts, 
which  let  be  N  74  E  ;  meafure  B  C  39  Chains,  50 
Links ;  in  like  manner  meafure  every  Line,  and 
take  every  Angle,  and  then  your  Field-Book  will 
ft  and  thus,  as  folio  weth  hereunder. 


H  4 
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A  B  :  NW  :  7  :  00  :  28  :  20 

B  C  :  N  E  :  74  :  00  :  39  ;  50 

CD  :  S  E  ;  9:00:38:00 

DE  :  NW  :  63  :  20  ;  14  :  rr 

EA  :  S  W  :  74  :  80  :  28  :  60 

rti 

Xo 
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To  lay  down  which  upon  Paper,  draw  parallel 
Lines  through  your  Paper,  which  fhall  reprefent 
Meridians,  or  North  and  South  Lines,  as  the  Lines 
NS  NS;  then  applying  the  Protrador  (which 
fhould  be  graduated  accordingly  with  twice  90  De¬ 
grees,  beginning  at  each  End  of  the  Diameter,  and 
meeting  in  the  Middle  of  the  Arch)  to  any  conve¬ 
nient  Place  of  one  of  the  Lines  as  to  A,  lay  the 
Meridian  Line  of  the  Protrador  to  the  Meridian 
Line  on  the  Paper,  and  againft  7  deg.  make  a  Mark, 
through  which  draw  a  Line,  and  fet  off  thereon  the 
Didance  AB  28  Chains,  20  Links.  Secondly ,  Ap¬ 
ply  the  Centre  of  the  Protrador  to  B,  and  (turn¬ 
ing  the  Semicircle  thereof  the  other  way,  becaufe 
you  fee  the  Courfe  tends  to  the  Eaftward)  make 
the  Diameter  thereof  lie  parallel  to  the  Meridian 
Lines  on  the  Paper,  (which  you  may  do  by  the 
Figures  at  the  Ends  of  the  Parallelogram)  and 
againft  74  Degrees  make  a  Mark,  and  fet  off  39 
Chains,  50  Links,  and  draw  the  Line  B  C ;  the 
like  do  by  the  other  Lines  and  Angles,  until  you 
come  round  to  the  Place  where  you  began. 

This  is  the  moft  ufual  Way  of  plotting  Obferva- 
tions  taken  after  this  manner,  and  ufed  by  moft 
Surveyors  in  America ,  where  they  lay  out  very 
large  Trads  of  Land :  But  there  is  another  Way, 
though  more  tedious,  yet  furer ;  ( I  think  firft 
made  publick  by  Mr.  Norwood)  whereby  you  may 
know  before  you  come  out  of  the  Field,  whether 
you  have  taken  your  Angles,  and  meafured  the 
Lines  truly  or  not,  and  is  as  followeth  : 

When  you  have  furveyed  the  Ground  as  above 
direded,  and  find  your  Field-Book  to  ftand  as  be¬ 
fore  ;  caft  up  what  Northing,  Southing,  Eafting  or 

Welting 
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Welting  every  Line  makes ;  that  is  to  fay.  How 
ftr  a,  the  End  of  every  Line  you  have  altered  your 
Meridian  and  what  Diftance  upon  a  Meridian 
Line  you  have  made  As  for  Example :  Suppofe 
AB  was  the  Side i  of  a  Field  meafured  to  be  20 
Chains,  N  S  a  Meridian  Line,  the  Angle  CAB 


N 


North  20  dkg.  Eaft.  The  Bufinefi  is  to  find  the 
Length  of  the  Line  A  C,  which  is  called  the  North 

ofS;h°er  Len  <h‘ 

Difference  of  Longitude ,  which  you  may  do  in 

Patr  yp  ,T  ft  hftS  'b'm  d°'™  •<»«  “P ™ 

Paper  But  palling  this  and  the  Gunter' s  Scale 
he  only  way  is  by  the  Tables  of  Sines  and  Loral 
nthms,  where  the  Proportion  is  this: 

Antrd'U!  0ruSinre  °f  9°  Degrees,  viz.  the  right 
Chains  ^  **  ^  ^  L°gamhm  the  Line  A  B  20 

f,  S°*Si.he  Sine  °/  Tthe  Angle  C  A  B  20  Degrees  to' 
Links  fferenCC  °f  Longitude  CK  6  Chains,  80 

Secondly,  To  find  the  Difference  of  Latitudes 
or  the  Line  A  C,  fay, 

As  Radius  is  to  the  Logarithm  of  the  Line  A  B 

20  Chains,  fo  is  the  Sine  Complement  of  the  An°le 

at  A  to  the  Logarithm  of  the  Line  A  C  j8  Chains, 
bo  Links. 

Example 
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Example  of  the  foregoing  Figure. 

In  the  precedent  Figure,  I  find  in  my  Field- 
Book  the  fir  ft  Line  to  run  N.  W.  7  Degrees,  28 
Chains,  20  Links;  now  to  find  what  Northing, 
and  what  Wefting  is  here  made,  I  fay  thus : 

As  Radius 

Is  to  the  Logarithm  of  the  Line  28) 

Chains,  20  Links,  J 

So  is  the  Sine  of  the  Angle  from  the  £ 

Meridian,  viz.  7  Degrees,  >» 

To  the  Logarithm  of  the  Wefting  3 1  6 

Chains,  43  Links,  ^ 

Again, 

As  Radius  .  10,00000 

Is  to  the  Logarithm  28  Chains,  20  Links  1,450249 
So  is  the  Sine  Complement  of  7  Degrees  9,996751 

To  the  Logarithm  of  the  Northing)  ..7000 
27  Chains,  99  Links,  5  ’ 


10,000000 
1,450249 

9,085894 


And  having  thus  found  the  Northing  and  Weft¬ 
ing  of  that  Line,  I  put  it  down  in  the  Field-Book 
againft  the  Line  under  the  proper  Titles  N.  W.  in 
like  manner  I  find  the  Latitude  and  Longitude  of 
all  the  reft  ;  and  having  let  them  down,  the  Field- 
Book  will  appear  thus : 


Lines. 
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45  :  4<  4-t  41  43  :  qz  43  q2 


«  Tchis  ^one’  add  the  Northings  together,  alfo  all 
the  Southings  and  fee  if  they  agree ;  alfo  all  the 
Ea  dings  and  Wettings;  and  if  they  agree  likewife 


Jialtings  and  Wettings;  and  if  they  agree  likewife 
then  you  may  be  fure  you  have  wrought  truly’ 


otherw^e  not.  Thus  in  this  Example  the  Sum  of 
the  Northings  is  45 Chains,  41  Links;  fo  likewife 
is  the  Sum  of  the  Southings ;  alfo  the  Sum  of  the 
Eattmgs  is  43  Chains,  92  Links,  fo  is  the  Sum  of 

the  Wettings :  therefore,  I  fay,  I  have  furveyed  that 
Piece  of  Land  true. 

But  becaufe  this  Way  of  catting  up  the  North¬ 
ing,  Southing,  Eatting  or  Wetting  of  every  Line, 
may  feem  tedious  and  tioublefome  to  you ;  I  have’ 
at  the  End  of  this  Book,  made  a  Table,  ’  wherein 
by  Infpedion  only,  you  may  find  the  Longitude 
and  Latitude  of  every  Line,  what  Quantity  of  De¬ 
grees  foever  it  is  fituated  from  the  Meridian. 

Another  Way  of  plotting  the  foregoing  Piece  of 
Ground  according  to  the  Table  in  the  Field-Book 
of  N  S,  E  W,  is  as  followeth : 


Draw 
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Draw  a  Line  at  adventure,  as  the  Line  n  ©  A  S 
for  a  Meridian  Line ;  then  beginning  in  any  place 


of  that  Line,  as  at  A,  fet  off  the  Northing  of  the 
firft  Line,  as  from  A  to  ®  1,  viz.  27  Chains,  99 
Links ;  then  taking  with  your  Compaffes  the  Wett¬ 
ings  of  the  fame  Line,  viz.  3  Chains,  43  Links ; 
fet  one  Foot  in  ®  1,  and  with  the  other  make  the 
Arch  a  a-,  next  take  the  Length  of  your  firft  Line, 
as  you  find  it  in  the  Field-Book,  viz.  28  Chains, 
20  Links ;  and  fetting  one  Foot  of  the  Compafies 
in  A,  with  the  other  crofs  the  former  Arch  a  a 

with 
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with  another,  'viz.  B  b,  and  in  the  Interfedion  of 
thofe  Arches,  viz.  at  B,  is  your  fecond  Angle. 

Then  through  B  draw  another  North  and  South 
Line  parallel  to  the  firft,  as  n  B  S  is  parallel  to 
NAS;  and  taking  with  your  Compaffes  the  North- 
ing  of  the  fecond  Line,  viz.  ioCiains,  89  Links, 
fet  it  up  on  the  Line  from  B  to  ®  2  ;  take  alfo  the 
Eafting  of  the  fame  Line,  viz.  37  Chains,  97  Links; 
and  fetdng  one  Foot  of  the  Compaffes  in  ®  2,  with 
the  other  lweep  the  Arch  cc;  alfo  take  with  your 
Compaffes  the  Length  of  the  fecond  Line,  viz.  39 
Chains,  50  Links;  and  fetting  one  Foot  in  B,  crofs 
the  former  Arch  with  the  other  to  dd-,  and  that 
Interfedion  is  your  third  Angle,  viz.  C. 

It  would  be  but  Tautology  in  me  to  go  round 
thus  with  all  the  Lines;  for  by  thefe  two  firft  you 
may  eafily  conceive  how  all  the  reft  are  done.  But 
let  me  put  you  in  mind  when  you  fweep  the  Arches 
for  the  Eafting  and  Wefting,  to  turn  your  Com¬ 
paffes  the  right  way,  and  not  take  Eaft  for  Weft, 
and  Weft  for  Eaft. 

Nor  can  I  commend  to  you  this  Way  of  Plot¬ 
ting,  the  former  being  as  true,  and  far  eafier;  yet 
when  you  plot  by  the  former  Way,  it  is  very  good 
for  you  to  prove  your  Work  by  the  Table  of  Diffe¬ 
rence  of  Latitude  and  Longitude  before  you  begin 
to  protrad ;  and  when  you  find  your  Field-Book 
true,  you  may  lay  it  down  upon  Paper,  which 
way  you  think  the  eafieft. 

To  conclude  this  Chapter  or  Sedion,  I  fhall  in 
the  next  place  fhew  you,  how  to  take  the  Plot  of  a 
Field  by  the  Chain  only,  ufing  no  other  Inftru- 
ment  in  the  Field ;  and  that  after  a  better  manner 
than  hitherto  has  been  taught. 


Firft 
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Firft  therefore  I  fhall  {hew  you  how  to  take  the 
Quantity  of  an  Angle  by  the  Chain ;  (which  well 
underftood)  there  need  be  no  more  required :  For 
the  Bufinefs  of  a  Surveyor  in  the  Field,  is  no  more 
but  to  meafure  Sides  and  take  Angles ;  1  mean  for 
telling  the  Quantity  of  any  Field  or  Piece  of  Land, 
as  how  many  Acres  it  contains,  or  the  like. 

How  by  the  Chain  only  to  take  an  Angle  in  the  Field. 

Firft  meafure  along  the  Hedge  AB,  any  fmall  Di- 
ftance,  as  A  2  two  Chains ;  alfo  meafure  along  the 


1 1  2  Divers  W ays  to  take  the  Plots  of  Fields. 

Hedge  A  C  what  Number  of  Chains  you  pleafe,  no 
matter  whether  they  be  equal  to  the  former  or  not  ; 
as  A  3  two  Chains :  Next  meafure  the  Diftance  2, 
3,  viz,  1  Chain,  68  Links ;  and  then  have  you  done 
in  the  Field.  To  plot  which,  draw  the  Line  A  B 
at  adventure,  and  let  off  2  Chains  from  A  to  2  ; 
then  take  with  your  Compaffes  the  Diftance  A  3, 
2  Chains,  and  fetting  one  Foot  in  A,  defcribe  the 
Arch  2,  3  ;  take  alfo  with  your  Compaffes  the  Di¬ 
ftance  2,  3,  viz.  1  Chain,  68  Links;  and  fetting 
one  f  oot  in  2,  with  the  other  crols  the  former 
Arch;  through  which  Crofs  draw  the  Line  A  C; 
which  with  A  B  will  make  an  Angle  equal  to  the 
Angle  in  the  Field. 

But  the  more  eafy  and  fpeedy  Way  is  to  take  but 
one  Chain  only  along  the  Hedges ;  as  in  the  forego- 
ing  Figure,  I  let  a  ftrong  Stick  in  the  very  Angle  A, 
and  putting  the  Ring  at  one  end  of  the  Chain  over 
it,  I  take  the  other  end  in  my  Hand,  and  ftretch  out 
the  Chain  along  the  firft  Hedge  A  B,  and  where  it 
ends,  as  at  5,  1  ftick  down  a  Stick ;  then  I  ftretch  the 
Chain  alfo  along  the  Hedge  A  C,  and  at  the  end 
thereof  let  another  Stick,  as  at  4 ;  then  loofing  my 
Chain  from  A,  I  meafure  the  Diftance  4,  3,  which  is 
74  Links,  which  is  all  that  [  need  note  down  in  my 
Field-Book  for  that  Angle;  and  now  coming  to  plot 
that  Angle,  I  take  firft  from  my  Scale  the  Diftance  of 
one  Chain,  and  placing  one  Foot  of  the  Compaffes  in 
any  part  of  the  Paper,  as  at  A,  I  defcribe  the  Arch  4,5 ; 
then  I  take  from  the  fame  Scale  74  Links,  and  fet  it 
off  upon  that  Arch,  making  Marks  where  the  Ends 
of  the  Compaffes  fall,  as  at  4,  5.  Laftlyy  From  A; 
through  thefe  Marks  I  draw  the  Line  A  B,  and  AC, 
which  conftitute  the  former  Angle :  Remember  to 
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plot  your  Angles  with  a  very  large  Scale  ;  and  you 
may  let  off  your  Lines  with  a  fmaller. 

I  will  give  you  two  Examples  of  this  Way  of 
meafuring,  and  then  leave  you  to  your  own  Pra¬ 
ctice.  Firft, 


How  by  the  Chain  only  to  Jitrvey  a  Field  by  going 

round  the  fame. 


Let  A  B  C  D  E  F  be  the  Field ;  and  beginning  at 
A  in  the  very  Angle,  flick  down  a  Staff  through  the 

I  great 
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great  Ring  at  one  of  the  Ends  of  your  Chain,  and 
taking  the  other  End  in  your  Hand,  ftretch  out  the 
Chain  in  length,  and  fee  in  what  Part  of  the  Hedge 
AF  the  other  End  falls;  as  fuppofe  at  a ,  there  fet 
up  a  Stick  ;  and  do  the  like  by  the  Hedge  AB,  and 
fay  there  the  Chain  ends  at  (a)  alfo :  Meafure  the 
neared  Didance  between  a  and  a,  which  let  be  I 
Chain,  60  Links;  this  note  down  in  your  Field- 
Book  :  Meafure  next  the  Length  of  the  Hedge  AB, 
which  is  12  Chains,  50  Links;  note  this  down  al¬ 
fo  in  your  Field-Book.  Next,  coming  to  B,  take 
that  Angle  in  like  manner  as  you  did  the  Angle  A, 
and  meafure  the  Diftance  B  C :  After  this  manner 
you  mud  take  all  the  Angles,  and  meafure  all  the 
Sides  round  the  Field.  But  led  you  be  at  a  Non¬ 
plus  at  D,  becaufe  this  is  an  outward  Angle,  thus 
you  mud  do :  Stick  a  Staff  down  with  the  Ring 
of  the  Chain  round  it  in  the  very  Angle  D,  then 
taking  the  other  End  of  the  Chain  in  your  Hand, 
and  dretching  it  at  Length,  move  yourfelf  to  and 
fro,  till  you  perceive  yourfelf  in  a  diredl  Line  with 
the  Hedge  DC,  which  will  be  at  G;  where  dick 
down  an  Arrow,  or  one  of  your  Surveying-Sticks ; 
then  move  round  till  you  find  yourfelf  in  a  direct 
Line  with  the  Hedge  D  E ;  and  there,  the  Chain 
ftretched  out  at  length,  plant  another  Stick,  as  at 
H  ;  then  meafure  the  neared  Didance,  H  G,  which 
let  be  1  Chain,  43  Links ;  which  note  down  in 
your  Field-Book,  and  proceed  on  to  meafure  the 
Line  DE;  but  in  your  Field-Book  make  fome 
Mark  again d  D,  to  fignify  it  is  an  outward  Angle, 
as -7,  or  the  like.  And  when  you  come  to  plot 
this,  you  mud  plot  the  fame  Angle  outward  that 
you  took  inward  ;  for  the  Angle  G  Dll  is  the  fame 
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as  the  Angle  dD  d.  I  made  this  outward  Angle 
here  on  purpofe  to  drew  you  how  you  mu  ft  furvey 
a  Wood,  by  going  round  it  on  the  Outfide,  where 
you  mult  take  molt  of  the  Angles,  as  here  you 

do  D. 

Having  thus  taken  all  the  Angles,  and  meafured 
all  the  Sides  ;•  the  next  thing  to  be  done,  is  to  lay 
down  upon  Paper,  according  to  your  Field-Book ; 
which  you  will  find  to  hand  thus: 
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Forafmuch  now  as  it  is  convenient  that  the  Angles 
be  made  by  a  greater  Scale  than  the  Lines  are  laid 
down  with  ;  1  have  therefore,  in  this  Figure,  made 
the  Angles  by  a  Scale  of  one  Chain  in  an  Inch,  and 
laid  down  the  Lines  by  a  Scale  of  ten  Chains  in  one 
Inch.  But  to  begin  to  plot,  take  from  your  Scale  one 
Chain ;  and  with  that  Diftance,  in  any  convenient 
Place  of  your  Paper,  as  at  A,  fweep  the  Arch  a,  a-> 
then  from  the  fame  large  Scale,  take  off  i  Chain, 
6o  Links,  and  fet  it  upon  that  Arch,  as  from  a  to 
a  and  from  A  draw  the  Lines  through  a  and  a , 

I  2  as 
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as  the  Lines  AB,  A  F  :  Then  repairing  to  your 
fhorter  Scale,  take  from  thence  the  firft  Diftance, 
viz.  12  Chains,  50  Links  ;  and  fet  from  A  to  B, 
drawing  the  Line  A  B. 

Secondly,  Repairing  to  B,  take  from  your  large 
Scale  1  Chain,  and  fetting  one  Foot  of  the  Com- 
paffes  in  B,  with  the  other  make  the  Arch  bb\  al¬ 
io  from  the  fame  Scale  take  your  Chord-line,  viz . 
1  Chain,  84  Links,  and  fet  it  upon  the  Arch  b  by 
one  Foot  of  the  Compares  (landing  where  the  Arch 
interfeds  A  B,  the  other  will  fall  at  b\  then  thro5 
b  draw  the  Line  BC;  and  from  your  fmaller  Scale 
fet  off  the  Diftance  BC,  23  Chains,  37  Links; 
which  will  fall  at  C,  where  the  next  Angle  muft 
be  made.  After  this  manner  proceed  on  according 
to  your  Field-Book,  till  you  have  done. 

And  here  mark,  That  you  need  neither  in  the 
Field,  nor  upon  the  Paper,  take  notice  of  the  An¬ 
gle  F,  nor  yet  meafure  the  Lines  E  F  and  A  F  ;  for 
if  you  draw  thofe  two  Lines  through,  they  will  in- 
terfed  each  other  at  the  true  Angle  F :  However, 
for  the  Proof  of  your  Work,  it  is  good  to  meafure 
them,  and  alfo  to  take  the  Angle  in  the  Field. 

I  muft  not  let  flip  in  this  place  the  ufual  Way 
taught  by  Surveyors,  for  the  meafuring  of  a  Field 
by  the  Chain  only ;  as  true  indeed  as  the  former, 
but  more  tedious,  which  take  as  followeth. 

cfhe  common  Way  taught  by  Surveyors  for  taking 
the  Plot  of  the  foregoing  Field. 


Becaufe  1  will  not  confound  your  Underftanding 
with  many  Lines  in  one  f  igure,  I  have  here  again 

placed  the  fame.  Firft,  Meafure  round  the  Field, 

and 
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and  note  down  in  your  Field-Book  every  Line 
thereof,  as  in  this  Field  has  been  before  done. 


Secondly,  Turn  all  the  Field  into  Triangles,  as 
beginning  at  A,  to  meafure  the  Diagonal  AC,  AD, 
A  E,  and  note  them  down  ;  then  is  your  Field 
turned  into  four  Triangles,  and  the  Diagonals  are 

I  3  AC 
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To  plot  which,  fir  ft  draw  a  Line  at  adventure, 
as  the  Line  A  C,  and  let  oft  thereon  33  Chains,  70 
Links,  according  to  your  Field-Book,  'for  the  Dia¬ 
gonal^  then  taking  with  your  Compares  the  Length 
of  the  Line  A  B,  viz.  12  Chains,  50  Links,  fet  one 
Foot  in  A,  and  with  the  other  defcribe  the  Arch  a  a-, 
alfo  take  the  Line  B  C,  viz.  23  Chains,  37  Links, 
and  fetting  one  Foot  in  C,  with  the  other  defcribe 
the  Arch  c  c,  cutting  the  Arch  a  a  in  the  Point  B; 
then  draw  the  Lines  A  B,  CB,  which  fhall  be  the 
two  Bound  lines  of  the  Field. 

Secondly,  lake  with  your  Compaffes  the  Length 
of  the  Diagonal  A  D,  viz.  23  Chains,  70  Links,  and 
fetting  one  hoot  of  the  Compafles  in  A,  with  the 
other  defcribe  the  Arch,  as  dd ;  alfo  taking  the  Line 
CD,  viz.  19  Chains,  30  Links,  fet  one  Foot  in  C, 
and  with  the  other  defcribe  the  Arch  e  e,  cutting 
the  Arch  dd  in  the  Point  D,  to  which  Interfeftion 
draw  the  Line  CD. 

Thirdly,  Take  with  your  Compaffes  the  Length 
of  the  Diagonal  A  E,  viz.  43  Chains,  40  Links; 
and  fetting  one  Foot  in  A,  with  the  other  defcribe 
an  Arch,  as  //  ;  alfo  take  the  Line  D  E,  20  Chains, 
and  therewith  crofs  the  former  Arch  in  the  Point  E, 
to  which  draw  the  Line  D  E. 
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Laftly,  Take  with  your  Companies  the  Length 
oftheLineAF,  viz.  31  Chains,  50  Links;  and 
fetting  one  Foot  in  A,  defcribe  an  Arch,  as  1 1. 
Alfo  take  the  Length  of  the  Line  E  F,  viz.  29 
Chains,  00  Links;  and  therewith  defcribe  the  Arch 
b  b,  which  cuts  the  Arch  1 1  in  the  Point  F ;  to 
which  Point  draw  the  Lines  A  F  and  E  P,  and  io 
will  you  have  a  true  Figure  of  the  Field. 

I  have  (hewed  you  both  Ways,  that  you  may 
take  your  Choice.  And  now  1  proceed  to  my  fe- 
cond  Example  promifed. 


How  to  take  the  Plot  of  a  Field  at  one  Station , 
near  the  Middle  thereof  by  the  Chain  only. 

Let  A  B  C  D  E  be  the  Field,  ©  the  appointed 
Place,  from  whence  by  the  Chain  to  take  the  Plot 
thereof.  Stick  a  Stake  up  at  0  through  one  Ring  of 
the  Chain,  and  make  your  Affiftant  take  the  other 
End,  and  (fretch  it  out.  Then  caufe  him  to  move 
up  and  down,  till  you  efpy  him  exactly  in  a  Line 
between  the  Stick  and  the  Angle  A  ;  there  let  him 
fet  down  a  Stick,  as  at  a,  and  be  fure  that  the  Stick 
a  be  in  a  direct  Line  between  ©  and  A;  which  you 
may  eafily  perceive  by  (landing  at  0,  and  looking 
to  A.  This  done,  caufe  him  to  move  round  towards 
B ;  and  at  the  Chain’s  End,  let  him  there  (tick 
down  another  Stick  exadtly  in  the  Line  between  0 
and  B,  as  at  b.  Afterwards  let  him  do  the  fame  at 
c,  at  d,  and  at  e\  and  if  there  were  more  Angles,  let 
him  plant  a  Stick  at  the  End  of  the  Chain  in  a 
right  Line  between  0  and  every  Angle.  In  the 
next  place  meafure  the  nigheft  Diftance  between 

I  4  Stick 
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vjtick  and  Stick,  as  as,  i  Chain,  26  Links;  be, 
1  Cnain,  6  Links ;  c  cl,  1  Cham,  o  Links ;  d  e, 

i 

% 


1  Chain,  20  Links  j  and  put  them  down  in  your 
Field  Book  accordingly.  Meafure  alfo  the  Diftan- 
ces  between  G  and  every  Angle,  as  O  A,  18  Chains, 
10  Links  j  G  B,  15  Chains,  o  Links,  &c.  all  which 
put  down,  your  Field-Book  will  appear  thus. 


Subten- 
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How  to  plot  the  former  Obfervations. 

Take  from  a  large  Scale  i  Chain,  and  fetting 
one  Foot  of  the  Compaffes  in  any  convenient  place 
of  the  Paper,  as  at  ©,  make  the  Citcle  abode, 
then  taking  for  your  firft  Subtendent,  or  Chord¬ 
line,  1  Chain,  26  Links,  let  it  upon  the  Circle,  as 
from  a  to  b.  From  ®  through  a  and  b  draw  Lines, 
as  ©  A,  ©  B,  which  be  fure  let  be  long  enough. 
Then  take  your  fecond  Subtendent  from  the  fame 
large  Scale,  viz.  1  Chain,  6  Links,  and  fet  it  upon 
the  Circle  from  b  to  0,  and  through  c  draw  the 
Line  ®  C.  'When  thus  you  have  fet  off  all  your 
Subtendents,  and  drawn  Lines  througn  their  feveral 
Marks,  repair  to  a  fmaller  Scale;  and  upon  the 
Lines  drawn,  fet  off  your  Diagonal  or  Centre-lines, 
as  you  find  them  in  the  Field-Book:  So  upon  the 
Line  ®  a  you  muff  fet  off  18  Chains,  10  Links, 
making  a  Mark  where  it  falls,  as  at  A  ;  upon  the 
Line  ©  b,  15  Chains,  o  Links,  which  falls  at  B  ; 
and  fo  by  all  the  reft.-  Laftly,  Draw  the  Lines 
AB  B  C,  C  D,  &c.  and  the  Work  will  be  finifhed. 

It  would  be  but  running  things  over  again,  to 
jflrew  you  how  after  this  manner  to  lirrvey  a  Field 
at  two  or  three  Stations,  or  in  any  Angle  thereoi, 
&c.  For  if  you  well  underftand  this,  you  cannot 
be  ignorant  of  the  reft.  C  HAP. 


C  H  A  P.  VII. 

H(nv  to  cajl  up  the  Contents  of  a  Plot  of 

Land. 


T  TAving  by  this  time  Efficiently  fhewed  you 
JOl  how  to  furvey  a  Field,  and  lay  down  a  true 
Figure  thereof  upon  Paper ;  I  come  in  the  next 
place  to  teach  you  how  to  caft  up  the  Contents 
theieof;  tnat  is  to  fay,  to  find  out  how  many  A- 
cres,  Roods  and  Perches  it  containeth.  And  firft 


Of  the  Square  and  Parallelogram. 


A 


a  r 


k 


B 


c 


D 

To  caft  up  either  of  which,  multiply  one  Side 
by  the  other,  and  the  Produft  will  be  the  Content, 


EXAMPLE. 

Fet  A  be  a  true  Square,  each  Side  being  io 
Chains;  multiply  io  Chains,  o  Links,  by  io  Chains, 
o  Links,  facit  10(00000 ;  from  which  I  cutoff  the 

five  laft  Figures,  and  there  remains  juft  10  Acres 
for  the  Square  A. 


Again ; 
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A^ain;  In  the  Parallelogram  B,  let  the  Side  Ah 
or  fD  be  20  Chains,  50  Links;  and  the  Side  ac  or 
l  D,  10  Chains,  o  Links :  Multiply  a  b  20  Chains, 
ro  Links,  by  ac  ioChains,  o  Links,  facit  2o\ ^0000 i 
from  which  cutting  off  the  la  ft  Figures,  remains 
20  Acres.  Then  it  you  multiply  the  Figures  cut 
off,  viz.  ijoooo  by  4,  jacit  200000  ;  from  which 
cutting  off  five  Figures,  remains  2  Roods ;  and  if 
any  thing  but  00  had  been  left,  you  muff  have 
multiplied  again  by  40  ;  and  then  cutting  off  again 
five  Figures,  you  would  have  had  the  odd  Perches: 

See  it  done  hereunder. 

I  need  not  have  multiplied 
00  by  40  ;  for  I  know  40  times  20  5®  oq 

Nothing  is  nothing;  but  only  — — _ 

to  fhew  you  in  what  Order  the  Acres - Z0ls00  00 

Figures  will  ftand  when  you  _ _ 1 

have  odd  Perches,  as  prefently  Roods  —  2)006  00 

we  fhall  light  on.  So  much  is  _ ^ 

the  Content  of  the  long  Square  Perchei - 000000 

B,  viz.  20  Acres,  2  Roods,  - 

00  Perch. 

Of  TR  IANG  LE  S. 

The  Content  of  all  Triangles  are  found,  by  mul¬ 
tiplying  half  the  Bafe  by  the  whole  Perpendicular, 
or  the  whole  Bafe  by  half  the  Perpendicular ;  or 
otherwife,  by  multiplying  the  whole  Bafe  and 
whole  Perpendicular  together,  and  taking  half  that 
Product  for  the  Content.  Either  of  thefe  three 
Ways  will  do,  take  which  you  pleafe. 

E  XAM- 


EXAMPLE. 


1 24 


In  the  Triangle  A, 


Bale  ab  is  10  Chains, 
o  Links ;  the  Perpendi¬ 
cular  c  b,  13  Chains,  70 
Links :  the  half  of  which 
is  6  Chains,  85  Links; 
which  multiplied  by  10 
Chains,  00  Links,  facit 
685000;  from  which 
cutting  off  five  Figures, 
there  is  left  6  Acres.Then 
multiplying  the  Remain¬ 
der  by  4,  facit  340000 ; 
from  which  taking  five 
Figures, remains  3  Roods. 
Again,  the  five  Figures 
cut  off  multiplied  by  40, 
makes  1600000 ;  from 
which  taking  five  Fi¬ 
gures,  leaves  1 6  Perches, 
See  the  Operation. 

6,  8; 
10,00 

Acres— 6|  850C0 

4 

Roods- —  3(40000 

40 

Perches-—.  1 6|ooooo 
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So  likewife  in  the  Triangle  B,  the  Perpendicu¬ 
lar ab  is  1,  Chains,  70  Links;  which  mult, plied 
by  half  the  Bafe,  will  give  the  fame  Content 
3  Alfo  in  the  Triangle  C,  if  you  mult, ply  half  the 
Bife  by  the  Perpendicular  cF,  the  Produd 

will  be  the  Content  of  the  Triangle. 

And  here  note,  that  you  are  not  confined  to  any 
Angle ;  but  you  may  let  fall  your  Perpend, cu  ar 
from  what  Angle  you  pleafe,  taking  the  Line  on 
which  it  falls  for  the  Bafe.  Thus  in  the  Tnang 
A  if  from  b  you  let  fall  a  Perpendicular,  take  bd 
and  the  half  of  a  c  for  finding  the  Content.  Alfo 
in  the  Triangle  C,  you  may  from  E  let  faU  your 
Perpendicular,  altho’  it  falls  without  the  Liang  e ; 
and  the  half  of  E  G,  and  the  whole  of  cd,  fhall  be 
the  true  Content  of  the  Triangle  C  ;  but  then  you 
muft  remember  to  extend  the  Bafe-hne  cd. 

Remember  this :  All  Triangles  having  equal  Ba¬ 
les  and  lying  between  parallel  Lines,  are  of  the 
fame  Content ;  fo  the  Triangles  A  B  C  having  equal 
Bafes,  and  lying  between  the  Lines  E  C  and  U 
are  therefore  of  the  fame  Content. 


To  find  the  Content  of  a  Trapezia. 

Draw  between  two  oppofite  Angles  a  ftrait  Line, 
as  A  B  ;  then  is  the  Trapezia  reduced  into  two 

Triangles,  viz.  ABC 

meafure  as  before  taught,  and  adding  their  rro~ 
duffs  together,  you  will  have  the  true  Content  o 
the  Trapezia-  Or  a  little  fhorter,  thus : 


Take 
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which  let  be 

37  Chains,  o  Links ;  take  alfo  the  Length  of  the 


a 


Perpendicular  Dr,  which  let  be  7  Chains,  40 
Links j  alfo  CJ,  4  Chains,  80  Links ;  add  the  two 
Perpendiculars  together,  and  they  make  12  Chains, 
2°  Links ;  which  multiply  by  half  the  common 
Bafe  AB,  18  Chains,  50  Links,  and  the  Produd:  is 
22  Acres,  2  Roods,  1 1  Perches,  as  appears  by  the 
Operation  hereunder. 

Half  the  common  Bafe  A  B  18,50 

The  Sum  of  the  two  Perpendiculars  12,20 


Acres' 


37000 

37°° 

1850 

■22(57000 

4 


Roods - 2)28000 

40 


Perches——  1 1  (20000 


(  _ 
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How  to  find  the  Content  of  an  irregular  P  lot ,  c  mi¬ 
ffing  of  maity  Sides  and  Angles. 


To  do  this,  you  mu  ft  firft,  by  drawing  Lines 
from  Angle  to  Angle,  reduce  all  the  Plot  into  Tra¬ 
pezia’s  and  Triangles ;  after  which  meaiure  every 
Trapezia  and  Triangle  feverally,  and  adding  their 
Contents  all  together,  you  will  have  the  true  Con¬ 
tent  of  the  whole  Plot, 


t'ty  .n 


J 


i2»  How  to  cajl  up  the. 

In  the  annexed  Figure  ABCDEFGHI,  draw 
the  Line  A  D,  which  cuts  off  the  Trapezia  K. ;  al- 
fo  the  Line  A  G,  which  cuts  off  the  1'rapezia  L. 
And  laftly,  the  Line  G  E,  which  makes  the  Tra¬ 
pezia  M,  and  the  Triangle  N,  fo  is  the  whole  Plot 
reduced  into  the  three  Trapezia’s  K,  L,  M,  and  the 
Triangle  N :  All  which  I  meafure  as  before  taught, 
and  put  them  down  as  hereunder.  * 


The  Trapezia  K  contains 
The  Trapezia  L  contains 
The  Trap  ezia  M  contains 
The  Triangle  N  contains 

The  Content  of  the  Plot 
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By  which  you  find  the  whole  Plot  to  contain  8 5 
Acres,  2  Roods,  30  Perches. 

if  the  Sides  of  the  Plot  had  been  given  in  Perches, 
Yards,  Feet,  or  any  other  Meafure,  you  mud  {till 
caft  up  the  Content  after  this  manner,  and  then 
your  Product  will  be  Perches,  Yards,  &c.  To  turn 
which  into  Acres,  Roods,  and  Perches,  I  have  large¬ 
ly  treated  of  in  the  Beginning  of  this  Book. 


How  to  find  the  Content  of  a  Circle ,  or  any  Portion 

thereof. 

To  find  the  Content  of  the  whole  Circle,  it  is 
convenient,  that  firit  you  know  the  Diameter  and 
Circumference  thereof 5  one  of  which  being  known, 

the 
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the  other  is  eafily  found ;  for  as  7  is  to  22,  fo  is 
the  Diameter  to  the  Circumference;  and  as  22  is 
to  7,  fo  is  the  Circumference  to  the  Diameter. 

In  this  annexed  Figure,  the  Diameter  A  B  is  2 
Chains,  or  200  Links ;  which  multiplied  by  22, 


and  the  Product  divided  by  7,  gives  6  Chains,  28 
Links,  and  fomething  more  for  the  Circumference. 
Now,  to  know  the  fuperficial  Content,  multiply 
half  the  Circumference  by  half  the  Diameter,  the 
Produdt  will  be  the  Content :  Half  the  Circumfe¬ 
rence  is  3  Chains,  14  Links  ;  half  the  Diameter, 
1  Chain,  o  Links:  which  multiplied  together,  the 
Product  is  3,1400  fquare  Links,  or  1  Rood,  10 
Perches,  the  Content  of  the  Circle.  Again  ; 

By  the  Diameter  only  to  Jind  the  Content. 

As  14  is  to  1 1,  fo  is  the  Square  of  the  Diameter 
to  the  Content.  The  Square  of  the  Diameter  is 

K  40000, 
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40000,  which  multiplied  by  1 1,  makes  440000 ; 
which  divided  by  14,  gives  31428,  or  1  Rood,  14 
Perches,  and  fomething  more  for  the  Content. 

How  to  meafure  the  fuperficial  Content  of  the 

SeCiion  of  a  Circle. 

Multiply  half  the  Compafs  thereof  by  the  Semi¬ 
diameter  of  the  Circle,  the  Produft  will  anfwer 
vour  Defire. 

In  the  foregoing  Circle,  I  would  know  the  Con¬ 
tent  of  that  little  Piece  D  C  B ;  the  Arch  D  B  is  78 
Links  I;  the  half  of  it  39 which  multiplied  by 
1  Chain,  o  Links,  the  Semidiameter  gives  3925 
fquare  Links,  or  6  ~  Perches. 

IIow  to  find  the  Content  of  a  Segment  of  a  Circle 
without  knowing  the  Diameter. 

Let  E  F  G  be  the  Segment,  the  Chord  EF  is 
1  Chain,  70  Links,  or  170  Links,  the  Perpendi¬ 
cular  G  H  50  Links  ;  now  multiply  \  of  the  one 
by  the  whole  of  tire  other,  the  Prod u ft  will  be  the 
Content ;  the  two  Thirds  of  170  is  the  neareft  1 13, 
which  multiplied  by  50,  produces  5650  fquare 
Links,  or  9  Perches. 

How  to  find  the  fuperficial  Content  of  an  Oval. 

The  common  Way  is  to  multiply  the  long  Dia¬ 
meter  by  the  fhorter,  and  obferve  the  Produft;  and 
then,  as  if  you  were  meafuring  a  Circle,  fay, 


V. 


of  a  Plot  of  Land.  i  3  1 

As  14  to  ii,  fo  the  faid  Produdt  to  the  Content 
of  the  Oval;  but  this  is  not  exadt.  A  better  Way 

is. 

As  1  ,TV-  is  to  the  Length  of  the  Oval,  fo  is  the 
Breadth  to  the  Content;  or  nearer,  as  1,27324  to 
the  Length,  fo  the  Breadth  to  the  Content. 

How  to  find  the  ) uperficial  Content  of  Regular  Poly¬ 
gons  ;  as  Pentagons ,  Hexagons,  Septagons,  &c. 

Multiply  half  the  Sum  of  the  Sides  by  a  Perpen¬ 
dicular  let  fall  from  the  Centre  upon  one  of  the 
Sides,  the  Produdt  will  be  the  Area  or  fuperficial 
Content  of  the  Polygon.  In  the  following  Penta¬ 
gon  the  Side  B  C  is  84  Links,  the  whole  Sum  of  the 
five  Sides  therefore  mu  ft 
be  420,  the  half  of  which 
is  210;  which  multiplied 
by  the  Perpendicular  AD, 

56  Links  gives  1 1760  I 
Iquare  Links  for  the  Con-  1 
tent,  or  18  Perches  of 
a  Perch,  almoft  19  Per¬ 
ches. 

I  have  been  fhorter  about  thefe  three  laft  Figures 
than  my  ufual  Method,  becaufe  they  very  rarely 
fall  into  the  Surveyor’s  way  to  meafure  them  in 
Land,  though  indeed  in  broad  Meafure,  Paving, 
&c.  often. 
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C  H  A  P.  Viil. 

Of  laying  cut  new  Lands  ;  very  ufefid  for 
Surveyors ,  /;z  Z>«  Majefys  Plantations 
in  America. 


A  certain  Quantity  of  Acres  being  given,  how  to 
lay  out  the  fame  in  a  fquare  Figure. 

A  N  N  E  X  to  the  Number  of  Acres  given  5 
Jf~\ w  Cyphers,  which  will  turn  the  Acres  into 
Links  ;  then  from  the  Number  thus  increafed  ex¬ 
tract  the  Root,  which  fhall  be  the  Side  of  the  pro- 
pofed  Square. 

EXAMPLE. 

s 

Suppofe  the  Number  given  be  100  Acres,  which 
I  am  to  lay  out  in  a  fquare  Figure  ;  I  join  to  the 
100  5  Cyphers,  and  then  it  is  100,00000  fquare  Links  j 
the  Root  of  which  is  3162  neareft,  or  31  Chains, 
62  Links,  the  Length  of  one  Side  of  the  Square. 

Again  : 

If  I  were  to  cut  out  of  a  Corn-Field  one  fquare 
Acre,  I  add  to  1  five  Cyphers,  and  then  is  it 
IOCCOO  y  the  Root  of  which  is  3  Chains,  16  Links, 
and  fomething  more  for  the  Side  of  that  Acre. 

How 
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Of  laying  out  New  Lands . 

/ 

How  to  lay  out  any  given  Quantity  of  Acres  in  a 
Parallelogram ,  whereof  one  Side  is  given. 

Turn  firft  the  Acres  into  Links,  by  adding,  as 
before,  five  Cyphers;  that  Number  thus  increafed 
divide  by  the  given  Side,  the  Quotient  will  be  the 
other  Side. 

E  X  A  M  P  L  E. 

It  is  required  to  lay  out  too  Acres  in  a  Parallelo¬ 
gram,  one  Side  of  which  ihall  be  20  Chains, 
o  Links ;  firft  to  the  100  Acres  1  add  five  Cyphers, 
and  it  is  100,00000  ;  which  I  divide  by  20  Chains, 
o  Links ;  the  Quotient  is  50  Chains,  o  Links,  for 
the  other  Side  of  the  Parallelogram. 

How  to  lay  out  a  Parallelogram  that  Jhall  be  4,  5, 
6,  or  7,  See.  times  longer  than  it  is  broad. 

In  Carolina ,  all  Lands  lying  by  the  Sides  of  Ri¬ 
vers,  except  Seigniories  or  Baronies,  are  (or  ought, 
by  Order  of  the  Lords  Proprietors  to  be)  thus  laid 
out.  To  do  which,  firft,  as  above  taught,  turn 
the  given  Quantity  of  Acres  into  Links,  by  an¬ 
nexing  five  Cyphers;  which  Sum  divide  by  the 
Number  given  for  the  Proportion  between  the 
Length  and  Breadth,  as  4,  5,  6,  7,  &c.  the  Root  of 
the  Quotient  will  (hew  the  fhorteft  Side  of  fuch  a 
Parallelogram, 


E  X  A  M- 
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E  XA  M  P  L  E. 

Admit  it  were  required  of  me  to  lay  out  ioo 
Acies  in  a  Parallelogram,  that  fbould  be  five  times 
as  long  as  broad  :  b  irft,  to  the  ioo  Acres  I  add  five 
Cyphers,  and  it  makes  100,00000;  which  Sum  I 
divide  by  5,  the  Quotient  is  2000000  ;  the  Root 
of  which  is  neareft  14  Chains,  14  Links;  and  that, 
I  fay,  fhall  be  the  fhort  Side  of  fuch  a  Parallelo¬ 
gram ;  and  by  multiplying  that  1414  by  5,  fhews 
me  the  longed:  Side  thereof  to  be  70  Chains,  70 
Links. 


How  to  make  a  Triangle  that  [hall  contain  any  Num¬ 
ber  oj  Acres ,  being  confined  to  a  certain  Bafe . 

Double  the  given  Number  of  Acres,  (to  which 
annexing  firft  five  Cyphers)  divide  by  the  Bale, 
the  Quotient  will  be  the  Length  of  the  Perpendi¬ 
cular. 

E  XA  M  PL  E. 


Upon  a  Bafe  given  that  is  in  Length  40  Chains, 
o  Links ;  I  am  to  make  a  Triangle  that  fhall  con¬ 
tain  100  Acres.  Firft,  I  double  the  100  Acres, 
and  annexing  five  Cyphers  thereto,  it  makes 
200,00000 ;  which  I  divide  by  40  Chains,  o  Links, 
the  limited  Bafe;  the  Qiiotient  is  50  Chains, 
o  Links,  for  the  Height  of  the  Perpendicular.  As 
in  this  Figure,  A  B  is  the  given  Bafe  40  ;  upon 
any  Part  of  which  Bafe  I  fet  the  Perpendicular 
50,  as  at  C ;  then  the  Perpendicular  is  C  D, 

There* 


\ 
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Therefore  I  draw  the  Lines  DA,  D  B,  which 
makes  the  Triangle  D  A  B  to  contain  juft  100 
Acres,  as  required.  Or  if  I  had  fet  the  Perpendi¬ 
cular  at  E,  then  would  E  F  have  been  the  Perpen- 


A 


E  40  Q 


dicular  50 ;  and  by  drawing  the  Lines  FA,  F  B,  I 
fhould  have  made  the  Triangle  FAB,  containing 
1 00  Acres,  the  fame  as  D  A  B. 

If  you  confider  this  well  when  you  are  laying 
out  a  new  Piece  of  Land,  of  any  given  Content, 
in  America ,  or  elfewhere,  although  you  meet  in 
your  way  with  100  Lines  and  Angles;  yet  you 
may,  by  making  a  Triangle  to  the  firft  Station  you 
began  at,  cut  off  any  Quantity  required. 


K  4 


How 
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How  to  find,  the  Length  of  the  Diameter  of  a  Circle 
which  jh all  contain  any  Number  of  Acres  required! 

Say,  As  1 1  is  to  14,  fo  will  the  Number  of 
Acres  given  be  to  the  Square  of  the  Diameter  of  the 
Circle  required. 

E  XA  M  P  L  E. 

What  is  the  Length  of  the  Diameter  of  a  Circle, 
whole  fupcrhcial  Content  fhall  be  100  Acres?  Add 
live  Cyphers  to  the  ioo,  and  it  makes  100,00000 
Links;  which  multiply  by  14,  jacit  140000000 ; 
which  divided  by  1 1,  gives  for  Quotient  1 2727272  ; 
the  Root  of  which  is  35  Chains,  67  Links,  and 
better,  almoft  68  Links :  And  fo  much  fhall  be 
the  Diameter  of  the  required  Circle. 

I  might  add  many  more  Examples  of  this  Na- 
iUie ;  as  how  to  make  Ovals,  Regular  Polygons, 
and  the  like,  that  fhould  contain  any  afiigned 
Quantity  of  Land.  But  becaufe  fuch  things  are 
merely  for  Speculation,  and  feldom  or  never  come 
in  Pra&ice,  1  at  prefent  omit  them. 


'  .'SJV*  ■ 


Horn  to  reduce  a  large  Plot  of  Land  or  Map  into  a 
lejj'er  Compafs ,  according  to  any  given  Proportion 
or,  e  contra,  how  to  enlarge  one. 

H  E  belt  Way  to  do  this,  is,  if  your  Plot  be 

_  not  over-large,  to  plat  it  over  again  by  a 

fmaller  Scale :  But  if  it  be  large,  as  the  Map  of  a 
County,  or  the  like,  the  only  Way  is  to  compafs  in 
the  Plot  firft  with  one  great  Square ;  and  after¬ 
wards  to  divide  that  into  as  many  little  Squares  as 
you  Ihall  fee  convenient.  Alfo  make  the  fame  Num¬ 
ber  of  little  Squares  upon  a  fair  Piece  of  Paper  by  a 
leffer  Scale,  according  to  the  Proportion  given. 
This  done,  fee  in  what  Square,  and  Part  of  the 
fame  Square,  any  remarkable  Accident  falls,  and 
accordingly  put  it  down  in  your  lelfer  Squares ; 
and  that  you  may  not  miftake,  it  is  a  good  Way  to 
number  your  Squares.  I  cannot  make  it  plainer, 
than  by  giving  you  the  following  Example,  where 
the  Plot  A  B  C  D,  made  by  a  Scale  of  io  Chains  in 
an  Inch,  is  reduced  into  the  Plot  EFGH,  of  30 
Chains  in  an  Inch. 


There 
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There  are  feveral  other  Ways  taught  by  Survey¬ 
ors  for  reducing  Plots  or  Maps,  as  Mr.  Rath  born, 
and  after  him  Mr.  Holwell,  advifeth  to  make  ufe  of 
a  Scale  or  Ruler;  having  a  Centre  Hole  at  one 
End,  through  which  to  faften  it  down  on  a  Table, 
fo  that  it  may  play  freely  round,  and  numbred  from 
the  Centre-end  to  the  other  with  Lines  of  equal 
Parts.  The  Ufe  of  which  is  thus:  Lay  down  up¬ 
on  a  fmooth  Table  the  Map  or  Plot  that  you  would 
reduce,  and  glew  it  with  Mouth-glew  faft  to  the 
Table  at  the  four  Corners  thereof.  Then  taking  a 
fair  piece  of  Paper*  about  the  Bignefs  that  you 
would  have  your  reduced  Plot  to  be  of,  and  lay 
that  down  upon  the  other ;  the  middle  of  the  laft 
about  the  middle  of  the  firft.  This  done,  lay  the 
Centre  of  your  Reducing-Scale  near  the  Centre  of 
the  white  Paper,  and  there  with  a  Needle  through 
the  Centre  make  it  faft ;  yet  fo,  that  it  may  play 
eafiiy  round  the  Needle.  Then  moving  your  Scale  • 
to  any  remarkable  thing  of  the  firft  Plot,  as  an 
Angle,  a  Houfe,  the  Bent  of  a  River,  or  the  like ; 
fee  again  ft  how  many  equal  Parts  of  the  Scale  it 
ftands,  as  fuppofe  100;  then  taking  the  ],  the  *,  the 
r,  or  any  other  Number  thereof,  according  to  the 
Proportion  you  would  have  the  reduced  Plot  to 
bear,  and  make  a  Mark  upon  the  white  Paper 
againft  50,  25,  33,  &c.  of  the  fame  Scale  :  And  thus 
turning  the  Scale  about,  you  may  firft  reduce  all 
the  outermoft  Parts  of  the  Plot.  Which  done, 
you  muft  double  the  lefier  Plot,  firft  f  thereof,  and 
then  the  other ;  by  which  you  may  fee  to  reduce 
the  innermoft  Part  near  the  Centre. 

But  I  advife  rather  to  have  a  long  Scale,  made 
with  the  Centre-hole  for  fixing  it  to  the  Table,  in 

about. 
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about  one  third  Part  of  the  Scale,  fo  that  f  of  the 

:-Cale  may  be  one  way  number’d  with  equal  Parts 
trom  the  Centre-hole  to  the  End  ;  and  \  Part  there¬ 
of  number  d  the  other  way  to  the  End  with  the 
lame  N  umber  of  equal  Parts,  though  Idler.  Upon 
this  Scale  may  be  feveral  Lines  of  equal  Parts,  the 
idler  to  the  greater,  according  to  feveral  Propor¬ 
tions.  Being  thus  provided  with  a  Scale,  glew 
down  upon  a  fmooth  Table  your  greater  Plot  to  be 
reduced;  and  clofe  to  it,  upon  the  fame  Table,  a 
x  aper,  about  the  Bignefs  whereof  you  would  have 
youi  imaller  Plot,  fix  with  a  flrong  Needle  the 
Centre  of  your  Scale  between  both ;  then  turning 
the  longei  End  of  your  Scale  to  any  remarkable 
thing  of  your  Plot;  to  be  reduced,  fee  what  Num¬ 
ber  of  equal  Parts  it  cuts,  as  fuppofe  too;  there 
holding  faff  the  Scale,  againft  too  upon  the  fmall- 
er  End  of  your  Scale  rhake  a  Mark  upon  the  white 
Paper :  So  do  round  all  the  Plot,  drawing  Lines, 
and  putting  down  all  other  Accidents  as  you  pro¬ 
ceed,  for  fear  of  Confufion  through  many  IVIarks 
in  the  end;  and  when  you  have  done,  although  at 
fii  ff  the  1  educed  Plot  will  feem  to  be  quite  contrary 
to  the  other,  yet  when  you  have  unglewed  it  from 
the  Table,  and  turned  it  about,  you  will  find  it  to 
be  an  exaft  Epitome  of  the  firff.  You  may  have 
for  this  Work  divers  Centres  made  in  one  Scale, 
with  equal  Parts  proceeding  from  them  according¬ 
ly  ;  or  you  may  have  divers  Scales,  according  to  fe¬ 
veral  Proportions,  which  is  better. 

What  has  been  hitherto  faid  concerning  the  Re¬ 
ducing  of  a  Plot  from  a  greater  Volume  to  a  leffer, 
the  fame  is  to  be  underftood,  vice  verfa,  of  en¬ 
larging  a  Plot  from  a  leffer  to  a  greater.  But  this 
laft  feldom  comes  in  pradice.  How 
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jjffii)  to  change  Cuftomary  Meafure  into  Statute,  and 

the  contrary. 

In  funic  Parts  of  England,  for  Wood-Lands ;  and 
in  moft  Parts  of  Ireland,  for  all  Sorts  of  Lands ; 
they  account  18  Foot  to  a  Perch,  and  160  fuch 
Perches  to  make  an  Acre,  which  is  called  Cuftoma- 
ry  Meafure.  Whereas  our  true  Meafure  for  Land, 
by  A5t  of  Parliament,  is  but  160  Perches  for  one 
Acre,  at  16  Foot  and  a  half  to  the  Perch.  There¬ 
fore  to  reduce  the  one  into  the  other,  the  Rule  is. 

As  the  Square  of  one  Sort  of  Meafure, 
is  to  the  Square  of  the  other : 

So  is  the  Content  of  the  one, 
to  the  Content  of  the  other. 

Thus,  if  a  Field  meafured  by  a  Perch  of  18 
Feet,  accounting  160  Perches  to  the  Acre,  con¬ 
tain  100  Acres;  How  many  Acres  (hall  the  fame 
Field  contain  by  a  Perch  of  16  Feet  £  ? 

Say,  If  the  Square  of  16  Feet  £,  viz,  272.25, 
give  the  Square  of  18  Feet,  viz.  324>  What  fhall 
100  Acres  Cuftomary  give  ?  Anfwer,  119  A  of  an 
Acre  Statute. 

Knowing  the  Content  of  a  Piece  of  Land ,  to  find  out 

what  Scale  it  was  plotted  by. 

Firff,  By  any  Scale  meafure  the  Content  of  the 
Plot ;  which  done,  argue  thus : 

As  the  Content  found,  is  to  the  Square  of  the 
Scale  I  tried  by  ; 

So  is  the  true  Content,  to  the  Square  of  the  true 
Scale  it  was  plotted  by. 


Admit 
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Admit  there  is  a  Plot  of  a  piece  of  Land  con¬ 
taining  ic  Acres,  and  I  meafuring  it  by  the  Scale 
ii  in  an  Inch,  find  it  to  contain  12  Acfes  A  of  an 

1  %>  12  A  give  for  its  Scale  u. 

What  fliall  100  give?  Anfwer,  10.  Therefore  I 
conclude  that  Plot  to  be  made  by  a  Scale  of  10  in 

L  muc^  concerning  Reducing 


CHAP.  X. 

Infractions  for  furveying  a  Manor ,  County , 

or  whole  Country. 


To  furvey  a  Manor ,  objerve  theje  following 

RULES. 

TlX  !  ALK  or  ride  over  the  Manor  once  or 
»  ▼  _  twice,  that  you  may  have  as  it  were  a 
Map  of  it  in  your  Plead ;  by  which  means  you 
may  the  better  know  where  to  begin,  and  proceed 
on  with  your  Work. 

2.  If  you  can  conveniently  run  round  the  whole 
Manor  with  your  Chain  and  Inftrument,  taking  all 
the  Angles,  and  meafuring  all  the  Lines  thereof; 
taking  notice  of  Roads,  Lanes,  or  Commons,  as 
you  crols  them  :  Alfo  minding  well  the  Ends  of 

all 
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all  dividing  Hedges,  where 
they  butt  upon  your  Bound- 
Hedges,  in  this  manner. 

3.  Take  a  true  Draught 
of  all  the  Roads  and  By- Lanes  in  the  Manor,  put¬ 
ting  down  alfo  the  true  Buttings  of  all  the  Field- 
Fences  to  the  Road.  If  the  Road  be  broad,  or  goes 
through  fome  Common  or  wafte  Ground,  the  beft 
Way  is  to  meafure,  and  take  the  Angles  on  both 
Sides  thereof;  but  if  it  be  a  narrow  Lane,  you 
may  only  meafure  along  the  mid  ft  thereof,  taking 
the  Angles  and  Off-fets  to  the  Hedges,  and  mea¬ 
fure  your  Diftances  truly :  Alfo  if  there  be  any 
confiderable  River  either  bounds  or  runs  through  the 
Manor,  furvey  that  alfo  truly,  as  is  hereafter 
taught. 

4.  Make  a  true  Plot  upon  Paper  of  all  the  fore¬ 
going  Work ;  and  then  will  you  have  a  Relem- 
blance  of  the  Manor,  though  not  compleat ;  which 
to  make  fo,  go  to  all  the  Buttings  of  the  Hedges, 
and  there  furvey  every  Field  diftindly,  plotting  it 
accordingly  every  Night,  or  rather  twice  a  Day, 
till  you  have  perfeded  the  whole  Manor. 

5.  When  thus  you  have  plotted  all  the  Fields, 
according  to  the  Buttings  of  the  Hedges  found  in 
your  firft  Surveys,  you  will  find  that  you  have  very 
nigh,  if  not  quite,  done  the  whole  Work :  But  if 
there  be  any  f  ields  lie  fo  within  others,  that  they 
are  not  bounded  on  either  Side  by  a  Road,  Lane, 
nor  River ;  then  you  mud  alfo  furvey  them,  and 
place  them  in  your  Plot,  accordingly  as  they  are 
bounded  by  other  Fields. 


6.  Draw 


< 
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6.  Draw  a  fair  Draught  of  the  whole,  putting 
down  therein  the  Manor-Houle,  and  every  other 
confiderable  Houfe,  Wind- mill,  Water-mill,  Bridge, 
Wood,  Coppice,  Crofs-paths,  Rills,  Runs  of  Wa¬ 
ter,^  Ponds,  and  any  other  Matters  notable  therein. 
Alfo  in  the  fair  Draught,  let  the  Arms  of  the  Lord 
of  the  Manor  be  fairly  drawn,  and  a  Compafs  in 
fome  wade  part  of  the  Paper ;  alfo  a  Scale,  the  fame 
by  which  it  was  plotted :  You  mud  alfo  beautify 
luch  a  Draught  with  Colours  and  Cuts,  according  as 
you  fliall  fee  convenient. 

Write  down  alfo  in  every  Field  the  true  Content 
thereof;  and  if  it  be  required;  the  Names  of  the 
prefent  Pofleflors,  and  their  Tenures,  by  which 
they  hold  it  of  the  Lord  of  the  Manor. 

The  Quality  alfo  of  the  Land  you  may  take  no¬ 
tice  of  as  you  pafs  over  it,  if  you  have  Judgment 
therein,  and  it  be  required  of  you. 

How  to  take  the  Draught  of  a  County  or  Country. 

1.  If  the  County  or  Country  is  in  any  Place 
thereof  bounded  with  the  Sea,  furvey  fird  the  Sea- 
coad  thereof,  meafuring  it  all  along  with  the  Chain, 
and  taking  all  the  Angles  thereof  truly. 

2.  Which  done,  and  plotted  by  a  large  Scale, 
furvey  next  all  Rocks,  Sands,  or  other  Obdacles 
that  lie  at  the  Entrance  of  every  River,  Harbour, 
Bay  or  Road  upon  the  Coad  of  that  County  or 
Conn  try  ;  which  plot  down  accordingly,  as  I  fhall 
teach  you  in  this  Book  by  and  by. 


7.  Sur- 
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3.  Survey  all  the  Roads,  taking  notice  as  you  go 
along  of  all  Towns,  Villages,  great  Houfes,  Rivers, 
Bridges,  Mills,  Crofs-ways,  &c.  Alfo  take  the 
Bearing  at  two  Stations  of  fuch  Remarks  as  you 
fee  out  of  the  Road,  or  by  the  Side  thereof. 

4.  Alfo  furvey  all  the  Rivers,  taking  notice  how 
far  they  are  Navigable,  what  (and  where)  the 
Branches  run  into  them,  what  Fords  they  have. 
Bridges,  &c. 

5.  All  this  being  exadtly  plotted,  will  give  yon 
a  truer  Map  of  the  Country  than  any  that  I  know 
of  hath  been  yet  made  in  England.  However, 
you  may  look  upon  old  Maps,  and  if  you  find 
therein  any  thing  worth  Notice  that  you  have  not 
yet  put  down,  you  may  go  and  furvey  it ;  and  thus 
by  degrees  you  may  fo  finilh  a  Country,  that  you 
need  not  fo  much  as  leave  out  one  Gentleman’s 
Houfe  ;  for  hardly  will  it  efcape,  but  fome  very  re¬ 
markable  thing  will  come  into  your  View,  either 
from  the  Roads,  the  Rivers,  or  Sea-coaft. 

6.  Laftly,  With  a  large  Quadrant  take  the  true 
Latitude  of  the  Place,  in  three  or  four  Places  of 
the  County;  which  put  down  upon  the  Edge  of 
your  Map  accordingly. 
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Of  Dividing  LANDS. 


How  to  divide  a  Triangle  fever  a  l  Ways. 

r 

SUppofe  A  B  C  to  be  a  Triangular  Piece  of  Land 
containing  60  Acres,  to  be  divided  between 
two  Men,  the  one  to  have  40  Acres  cut  off  towards 

A,  and  the  other  20 
Acres  towards  C  ; 
and  the  Line  of  Di- 
vifion  to  proceed 
from  the  Angle  B. 
Firft  meafure  the 
Bafe  AC,  viz'.  50  Chains,  o  Links;  then  fay  by 
the  Rule  of  Three,  If  the  whole  Content  60  Acres 
give  50  Chains  for  its  Bale,  what  fhall  40  Acres 
give  ?  Multiply  and  divide,  the  Quotient  fhall  be 
33  Chains,  33  Links;  which  fet  off  upon  the  Bafe 
from  A  to  D,  and  draw  the  Line  B  D,  which  fhall 
divide  the  Triangle  as  was  required.  If  it  had  been 
required  to  have  divided  the  fame  into  3,  4,  5,  or 
more  unequal  Parts,  you  muft  in  the  like  manner, 
by  the  Rule  of  Three,  have  found  the  Length  of 
each  feveral  Bafe ;  much  after  the  fame  manner  as 
Merchants  put  their  Cains  by  the  Rule  of  Fellow- 
fhip. 

There  are  feveral  Ways  of  doing  this  by  Geome¬ 
try  without  the  help  of  Arithmetick ;  but  my  Bu¬ 
ll  nefs 


H 
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linefs  is  not  to  fhew  you  what  may  be  done,  but  to 
fliew  you  how  to  do  it  the  moll  eafy  and  practica¬ 
ble  Way. 


How  to  divide  a  Triangular  Piece  of  Land  info  any 
Number  of  Equal  and  Unequal  Parts ,  by  Lines 
proceeding  from  any  Point  affigned  in  any  Side 
thereof. 

Let  ABC  the  Triangular  Piece  of  Land,  con¬ 
taining  60  Acres,  to  be  divided  between  three  Men, 
the  firft  to  have  15  Acres,  the  fecond  20,  and  the 
third  25  Acres,  and  the  Lines  of  Divifion  to  pro¬ 
ceed  from  D  :  Firft  meafure  the  Bafe,  which  is  50 
Chains ;  then  divide  the  Bafe  into  three  Parts,  as 
you  have  been  before  taught,  by  faying,  If  60  give 
50,  what  fhall  15  give?  Anfwer,  12  Chains,  50 


B 


Links  for  the  firft  Man’s  Bafe ;  which  fet  oft  from 
A  to  E.  Again,  fay,  If  60  give  50,  what  fhall  20 
give?  Anfwer,  16  Chains,  66  Links  for  the  fecond 
Man  s  Bafe ;  which  fet  oft  from  E  to  F,  then  con- 
fequently  the  third  Man’s  Bafe,  viz.  from  F  to  C 
.muft  be  20  Cnains,  8a.  Links.  This  done,  draw 
an  obfcure  Line  from  the  Point  affigned  D,  to  the 
oppofite  Angle  P>,  and  from  E  and  F  draw  the 
Lines  E  A  and  F  G  parallel  to  B  D.  Laftly  From 
D  draw  the  Lines  D  H,  D  G,  which  fhall’  divide 
the  Triangle  into  three  iuch  Parts  as  was  required. 
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How  to  divide  a  ‘Triangular  Piece  of  Land ,  accord¬ 
ing  to  any  Proportion  given  by  a  Line  parallel  to 
one  of  the  Sides. 

ABC  is  the  Triangular  Piece  of  Land,  contain¬ 
ing  60  Acres,  the  Bale  A  C  is  50  Chains :  This 


& 


Piece  of  Land  is  to  be  divided  between  two  Men, 
by  a  Line  parallel  to  B  C,  in  fuch  Proportion  that 
the  one  have  40  Acres,  the  other  20. 

Firft  divide  the  Bafe,  as  has  been  before  taught, 
and  the  Point  of  Divifion  will  fall  in  D,  A  D  being 
33  Chains,  33  Links;  and  D  C  16  Chains,  67  Links. 

Secondly,  Find  a  mean  Proportion  between  A  D 
and  AC;  by  multiplying  the  whole  Bafe  50  by 
AD  33,  33,  the  Product  is  16665000;  of  which 
Sum  extrad  the  Root,  which  is  40  Chains,  82 
Links;  which  fet  off  from  A  to  E.  Laftly,  From 
E  draw  a  Line  parallel  to  BC,  as  is  the  Line  EF; 
which  divides  the  Triangle  as  demanded. 

Of  dividing  Pour  fide  d  Figures  or  'Trapezia's. 

Before  I  begin  to  teach  you  how  to  divide  Pieces 
of  Land  of  four  Sides,  it  is  convenient  firlt  to 
fl'.cw  you  how  to  change  any  Four-fided  Figure  in- 
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to  a  Triangle ;  which  done,  the  Work  will  be  the 
fame  as  in  dividing  Triangles. 

How  to  reduce  a  'Trapezia  snto  a  Triangle ,  by  Lines 
drawn  from  any  Angle  thereof. 

\ 

Let  A  B  C  D  be  the  Trapezia  to  be  reduced  into 
a  Triangle,  and  B  the  Angle  affigned  :  Draw  the 


dark  Line  B  D,  and  from  C  make  a  Line  parallel 
thereto,  as  C  E  ;  extend  alfo  the  Bafe  A  D,  till  it 
meet  C  E  in  E ;  then  draw  the  Line  B  E,  which 
{hall  make  the  Triangle  BAE  equal  to  the  Trape¬ 
zia  A  B  C  D.  v 

Now  to  divide  this  Trapezia  according  to  any 
affigned  Proportion,  is  no  more  but  to  divide  the 
Triangle  ABE,  as  before  taught ;  which  will  alfo 
divide  the  Trapezia. 

EXAMPLE. 

Suppofe  the  Trapezia  A  B  C  D,  containing  124 
Acres,  3  Roods,  and  8  Perches,  is  to  be  divided  be- 
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tween  two  Men,  the  firft  to  have  50  Acres,  2  Roods, 
and  3  Perches  ;  the  other  74  Acres,  1  Rood,  and  5 
Perches,  and  the  Line  of  Divifion  to  proceed  from  B. 

Fir  ft.  Reduce  all  Acres  and  Roods  into  Perches, 
then  will  the  Content  of  the  Trapezia  be  10068 

Perches ;  the  firft  Mans  Share  8087  Perches  the 
fecond  11885. 

Secondly,  Meafure  the  Bafe  of  theTriangle,w'x.  AE 

78  Chains,  00  Links : 
Then  fay,  If  19968  the  whoko  0  ,  . 

Content  give  for  its  Bafe  y  ^  ^ 00  Links, 

What  fhall  8083,  the  firft)  .  . 

Man’s  Part,  give  ?  Aniwcr  (  3 1  ^  ^ainsj  Links : 

Which  fet  off  from  A  to  F,  and  drawing  the  Line 
F  B,  you  divide  the  Trapezia  as  deiired  ;  the  Tri¬ 
angle  ABF  being  the  Firft:  Man’s  Portion,  and  the 
Trapezia  B  C  F  D  the  Second’s. 

How  to  reduce  a  Trapezia  into  a  triangle,  by  Lines 
dr  awn  from  a  Point  ajjigned  in  any  Side  thereof \ 

A  B  C  D  the  Trapezia,  E  the  Point  affigned, 
from  whence  to  reduce  into  a  Triangle,  and  run 
the  Divifion  Line ;  the  Trapezia  is  of  the  fame  Con- 
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tent  as  the  former,  viz.  19968  Perches;  and  it  is 
to  be  divided  as  before,  viz.  one  Man  to  have  8083 
Perches,  and  the  other  11885.  Fird,  for  to  re¬ 
duce  it  into  a  Triangle,  draw  the  Lines  E  D,  E  C, 
and  from  A  and  B  make  Lines  parallel  to  them,  as 
A F,  B  G ;  then  draw  the  Lines  EG,  E  F,  and  the 
Triangle  E  F  G  will  be  equal  to  the  Trapezia 
A  B  C  D,  which  is  divided  as  before  ;  for  when 
you  have  found  by  the  Rule  of  Proportion,  what 
the  fird  Man’s  Bafe  mud  be,  viz.  3  1  Chains,  52 
Links,  fet  it  from  F  to  H,  and  draw  the  Line  PI  E, 
which  {hall  divide  the  Trapezia  according  to  the 
former  Proportion. 

How  to  reduce  an  irregular  Five-Jided  Figure  into  a 
Triangle ,  and  to  divide  the  fame. 

Let  A  B  C  D  E  be  the  Five-fided  Figure ;  to  re¬ 
duce  which  into  a  Triangle,  draw  the  Lines  A  C, 


A. 


A  D  ;  and  parallel  thereto  B  F,  E  G,  extending  the 
Bafe  from  C  to  F,  and  from  D  to  G;  then  draw  the 
Lines  A  F,  AG,  which  will  make  the  Triangle 
A  F  G  equal  to  the  Five-fided  Figure.  If  this  was 

L  4  to 
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to  be  divided  into  two  equal  Parts,  take  the  half  of 
the  Bafeof  theTnangle,  which  is  FH,  and  from 

?nr^ieLineHA;  which  divid«  the  Figure 
ABCDE  into  two  equal  Parts.  The  like  you 

may  do  for  any  other  Proportion. 


If  in  dividing  the  Plot  of  a  Field  there  be  outward 

Singles,  you  may  change  them  after  the  following 
manner .  .  6 

Suppofe  A  B  CD  E  be  the  Plot  of  a  Field;  and 
B  the  outward  Angle. 


Draw  the  Line  CA,  and  parallel  thereunto  the 
Line  B  F. 

Laftly,  The  Line  CF  fhall  be  of  as  much  Force 
as  the  Lines  C  B  and  B  A.  So  is  that  Five-fided 
Figure,  having  one  outward  Angle  reduced  into  a 
Four-fided  Figure,  or  Trapezia;  which  you  may 
again  reduce  into  a  Triangle,  as  has  been  before 
taught. 

How 


*  -  : 
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How  to  divide  an  Irregular  Plot  of  any  Number  of 
Sides ,  according  to  any  given  Proportion,  by  a 
frait  Line  through  it. 
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ABCDEFGHI  is  a  Field  to  be  divided  be¬ 
tween  two  Men  in  equal  Halfs,  by  a  Fra  it  Line 
proceeding  from  A. 

Firft,  Confider  how  to  divide  the  Field  into 
Five-iided  Figures  and  Trapezia’s,  that  you  may 
the  better  reduce  it  into  T  riangles :  As  by  drawing 
the  Line  KL,  you  cut  off  the  Five  Tided  Figure 
ABCHI;  which  reduce  into  the  Triangle  A  KL, 
and  meafuring  half  the  Bafe  thereof,  which  will 
fall  at  Q,  draw  the  Line  QjT 

Secondly,  Draw  the  Line  M  N,  and  from  the 
Point  Q__reduce  the  Trapezia  CDGH  into  the 
Triangle  MNQ;  which  again  divide  into  Halfs, 
and  draw  the  Line  QR. 

Thirdly,  From  the  Point  R  reduce  the  Trapezia 
D  E  F G  into  the  T riangle  ROP;  and  taking  half 
the  Eafe  thereof,  draw  the  Line  RS;  and  then 
have  you  divided  this  irregular  <  Figure  into  two 
equal  Parts  by  the  three  Lines  A  Q,  QJl,  R  S. 

Fourthly,  Draw  the  Line  AR,  alfo  QT  parallel 
thereto.  Draw  alfo  AT,  and  then  have  you  turn- 
ed  two  of  the  Lines  into  one. 

Fifthly,  From  T  draw  the  Line  TS,  and  paral¬ 
lel  thereto  the  Line  R  V  :  Draw  alfo  TV.  Then 
is  your  Figure  divided  into  two  equal  Parts  by  the 
two  Lines  AT  and  TV. 

Laftly,  Draw  the  Line  AV,  and  parallel  thereto 
TW.  Draw  alfo  AW,  which  will  cut  the  Figure  in¬ 
to  two  equal  Parts  by  a  ftrait  Line,  as  was  required. 

You  may,  if  you  pleafe,  divide  fuch  a  Figure  all 
into  Triangles ;  and  then  divide  each  Triangle  from 
the  Point  where  the  Divifion  of  the  laft  fell,  and 
then  will  your  Figure  be  divided  by  a  crooked  Line, 
which  you  may  bring  into  a  ftrait  one,  as  above. 

This 
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This  above  is  a  good  Way  of  dividing  Lands ; 
but  Surveyors  feldom  take  fo  much  pains  about  it, 

I  ihall  therefore  drew  you  how  commonly  they  ab¬ 
breviate  their  Work,  and  is  indeed 

An  eajy  Way  of  dividing  Lands. 

Admit  the  following  Figure  A  B  C  D  E  contain 
46  Acres,  to  be  divided  into  Halfs  between  two 
Men,  by  a  Line  proceeding  from  A. 

Draw  firft  a  Line  by  guefs,  through  the  Figure, 
as  the  Line  A  F.  Then  cart  up  the  Content  of  ei¬ 
ther  Half,  and  fee  what  it  wants,  or  what  it  is  more 
than  the  true  Half  fhould  be. 

As  for  Example  :  I  caft  up  the  Content  of  AEG, 
and  find  it  to  be  but  15  Acres ;  whereas  the  true 
Half  is  23  Acres;  8  Acres  being  in  the  Part 
A B  C  D  G  more  than  AEG.  Therefore  I  make  a 
Triangle  containing  8  Acres,  and  add  it  to  A  E  G, 
as  the  Triangle  A  G  I ;  then  the  Line  A  I  puts  the 
Figure  into  equal  Halfs. 

But  more  plainly  how  to  make  this  Triangle : 
Meafure  firft  the  Line  A  G,  which  is  23  Chains, 
60  Links.  Double  the  8  Acres,  they  make  16  ; 
to  which  add  five  Cyphers  to  turn  them  into 
Chains  and  Links,  and  then  they  make  1 600000 ; 
which  divide  by  A  G  2360,  the  Quotient  is  6 
Chains,  77  Links ;  for  the  Perpendicular  H  I,  take 
from  your  Scale  6  Chains,  77  Links,  and  fet  it  fo 
from  the  Bafe  A  G  F,  that  the  End  of  the  Perpen¬ 
dicular  may  juft  touch  the  Line  ED,  which  will 
be  at  I.  Then  draw  the  Line  A  1,  which  makes 
the  Triangle  A  Cl  juft  8  Acres,  and  divides  the 
whole  Figure  as  defired. 


If 
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It  it  had  been  required  to  have  fet  off  the  Per¬ 
pendicular  the  other  way,  you  muft  ftill  have 
made  the  End  of  it  but  juft  touch  the  Line  E  D,  as 
LK  does:  For  the  Triangle  AKG  is  equal  to  the 
Triangle  A  G  I,  each  8  Acres. 

And  thus  you  may  divide  any  Piece  of  Land  of 
ever  lo  many  Sides  and  Angles,  according  to  any 
Proportion,  by  ftrait  Lines  through  it,  with  as 
much  Certainty,  and  more  Eafe,  than  the  former 
Way. 

Mark ,  You  might  alfo  have  drawn  the  Line  A  D, 
and  meafured  the  Triangle  A  G  D,  and  afterwards 
have  divided  the  Bafe  GD,  according  to  Proportion, 
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in  the  Point  I ;  which  I  will  make  more  plain  in 
this  following  Example. 

Suppofe  the  following  Field,  containing  27 
Acres,  is  to  be  divided  between  three  Men,  each  to 
have  9  Acres,  and  the  Lines  of  Divifion  to  run 
from  a  Pond  in  the  Field,  fo  that  every  one  may 
have  the  Benefit  of  the  Water,  without  going  over 
another’s  Land. 

Firft,  From  the  Pond  ©  draw  Lines  to  every 
Angle,  as  O  A,  ©  B,  ©  C,  ©  D,  0  E ;  and  then  is 


C  A 


the  Figure  divided  into  five  Triangles,  each  of 
which  meafure,  and  put  the  Contents  down  feve- 
rally ;  which  Contents  reduce  all  into  Perches,  fo 
will  the  Triangle 

A  ®  B  -x  s’  674^ 

B  ®  C  /  \  390 1 
C  ®  D  >be  <  1 2  3  8  S  Perches. 

D  ®  E  V  )  91 1  \ 

E  ®  A  m  107^ 

The  whole  Content  being  4320  Perches,  or  27 
Acres,  each  Man’s  Proportion  being  1440  Perches. 

From 
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Fr°m  ©  to  any  Angle  draw  a  Line  for  the  firft 
Divifion-hne,  as  ©  A.  Then  confider  that  the  firft 
Triangle  A  0  B  is  but  674  Perches,  and  the  fecond 
B  ©  C  390,  both  together  but  1064  Perches,  lefs 
by  376  than  1440,  one  Man’s  Portion.  You  muft 
therefore  cut  off  from  the  third  Triangle  C  ®  D 
376  Perches  for  the  firft  Man’s  Dividing-line;  which 
thus  you  may  do  :  The  Bafe  DC  is  18  Chains,  the 
Content  of  the  Triangle  1238  Perches:  Say  then 
If  1238  Perches  give  Bafe  18  Chains,  00  Links- 
What  {hall  376  Perches  give?  Anfwer,  5  Chains' 
45  Links ;  which  let  from  C  to  F,  and  drawing 

the  Line  ©  F,  you  have  the  firft  Man’s  Part  vi-r 
A  ®  F.  ’  ’ 

Secondly,  See  what  remains  of  theTrian<de  C  ®  D 
376  being  taken  out,  and  you  will  find  it°to  be  861 
Perches,  which  is  lefs  by  578  than  1440.  There- 
fore  from  the  Triangle  D  ©  E  cut  off-  578  Perches 
and  the  Point  of  Divifion  will  fall  in  G.  Draw 
the  Line  ©  G,  which  with  ®  A  and  ®  F  divides 
the  Figure  into  three  equal  Parts. 

Ltow  to  divide  a  (da  clc  according  to  ctnv  Proportion 
by  a  Line  concentrick  with  the  firft. 

Circles  are  in  proportion  to  one  another  as 
the  Squares  of  their  Diameters ;  therefore  if  you  di¬ 
vide  the  Square  of  the  Diameter  or  Semidiameter,' 
and  extradt  the  Root,  you  will  have  your  Defire. 

E  X  A  M  P  L  E. 

Let  A  B  C  D  be  a  Circle  to  be  equally  divided 
between  two  Men. 
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The  Diameter  thereof  is  2  Chains. 

The  Semidiameter  1  Chain,  or  100  Links. 

The  Square  thereof  10000. 

Half  the  Square  5000. 

The  Root  of  the  Half  71  Links;  which  take 
from  your  Scale,  and  upon  the  fame  Centre  draw 
the  Circle  GEHF,  which  divides  the  Circle 
A  B  C  D  into  equal  Parts. 


CHAP.  XII. 

Trigonometry  :  or,  The  Menfuration  of 

Right-lined  Triangles. 

rT'  H  E  Ufe  of  the  Table  of  Logarithm  Num- 
JL  bets  I  have  fhewed  you  in  Chap.  I.  concern¬ 
ing  the  Extraction  of  the  Square  Root.  Here  follows 

The 
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The  Ufe  of  the  Table  of  Sines  and  Tangents. 

Any  Angle  being  given  in  Degrees  and  Minutes, 
how  to  find  the  Sine  or  Tangent  thereof. 

Let  27  Degrees,  10  Minutes  be  given  to  find  the 
Sine  and  Tangent  thereof  Firft,  in  the  Table  of 
Sines  and  Tangents,  at  the  Head  thereof  feek  for 
27 ;  and  having  found  it,  look  down  the  firft  Co¬ 
lumn  on  the  Left-hand  under  M,  for  the  10  Mi¬ 
nutes,  and  right  againft  it,  under  the  Title  Sin. 
ftands  the  Sine  required,  viz.  9,65951 7;  alfo  in 
the  fame  Line  under  the  Title  Tang,  ftands  the 
Tangent  of  270.  lof  viz.  9,710282:  But  if  the 
Degrees  exceed  45,  then  look  at  the  Foot  of  the 
Tables  for  the  Degrees,  and  upon  the  Right-hand 
Column  for  the  Minutes ;  and  right  againft  it  you 
will  find  the  Sine  and  Tangent  above  the  Title  Sine. 
Tan.  Thus,  the  Sine  of  64  Degrees,  50  Minutes, 
is  9,956634;  the  Tangent  thereof  is  10,328037. 

How  to  find  the  Co  fine,  or  Sine-  Complement ;  the 
~  Co-tangent ,  or  Tangent-Complement  of  any  given 

Degrees  and  Minutes. 

The  Co-fine,  or  Co-tangent,  is  nothing  more  but 
the  Sine  and  Tangent  of  the  remaining  Degrees  and 
Minutes  after  Subtraction  from  90 ;  thus,  take  25 
Degrees,  10  Minutes  from  90  Degrees,  00  Min. 
there  will  remain  64  Degrees,  50  Minutes ;  the 
Sine  of  which  is,  as  before,  9,956684;  and  that 
is  the  Sine-Complement  of  25  Degrees,  10  Mi¬ 
nutes. 


But 
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But  the  more  ready  Way  to  find  the  Co-fine,  or 
Co-tangent  of  any  Number  of  Degrees  given,  is 
to  look  for  the  Degrees  and  Minutes  as  before 
taught,  for  Sines  and  Tangents ;  and  right  againft 
it  under  Titles  Co-fine  and  Co-tangent;  or  above, 
if  the  Degrees  exceed  45,  you  will  find  the  Co¬ 
fine  or  Co-tangent  required:  Thus  the  Co-fine  of 
30  Degrees,  15  Minutes,  is  9,936431;  the  Co¬ 
tangent  of  58  Degrees,  10  Minutes,  is  9,792974. 

Any  Sine  or  Dangent,  Co-fine  or  Co-tangent  being 
given,  to  find  the  Degrees  and  Minutes  belonging 
thereto. 

This  is  only  the  Converfe  of  the  former;  for 
you  mult  feek  in  the  Tables  for  the  Sine,  &c.  given, 
or  the  nigheft  that  can  be  found  thereto,  and  right 
againft  it  you  will  find  the  Minutes  and  Degrees 
over-head.  Let  the  Sine  8,742259  be  given,  right 
againft  it  ftands  3  Degrees,  10  Minutes. 

Remember  that  Multiplication  is  performed  with 
thefe  Logarithm  Tables  by  Addition,  and  Divifioa 
by  Subtraction.  If  I  were  to  multiply  5  by  4,  firft 
I  look  for  the  Logarithm  of  5,  which  is  0,698970 
The  Logarithm  of  4  is  0,602060 

Added  together,  they  make  1,301030 


which  1 ,30 1030  I  feek  for  in  the  Logarithm  Tables ; 
and  right  againft,  under  Title  Num.  ftands  20,  the 
Product  of  5  multiplied  by  4. 

H 


If 


t 
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II:  I  were  to  divide  20  by  5,  firft  I  look  for  the 
Logarithm  of  20,  which,  as  above,  is  1,301030 
The  Logarithm  of  5  is  0,698970 

After  Subtraction  remains  0,602060 


and  the  Number  anfwering  to  that  Logarithm  you 
will  find  to  be  4. 

And  thus  by  Addition  and  Subtraction  the  Rule 
of  Three  is  performed  with  the  Logarithms,  viz. 
by  adding  the  two  laft  together,  and  out  of  their 
ProduCt  fubtraCting  the  firft. 


E  X  A  M  P  L  E. 


If  15  give  32,  what  (hall  45  give? 
The  Logarithm  of  15  is 


1, 17609 1 " 


The  Logarithm  of  45  is 
The  Logarithm  of  32  is 


1,653212 

*,S°S1S° 


Tiie  two  laft  added  together  make 

Out  of  which  I  fubtrad  the  firft,  and 
there  remains  - -  - - -  - 


3> 1 58362 


Againft  which  1,982271,  I  find  the  Number  96. 
I  anfwer  therefore,  If  15  gives  32,  45  (hall  give  96. 

This  you  muft  obferve  to  do  in  the  following 
Cafes  of  Triangles,  always  to  add  the  fecond  and 
third  Numbers  together,  and  from  their  Produd 
to  fubtrad  the  firft,  the  Remainder  will  be  the 
Logarithm  Number,  Sine,  or  Tangent  of  your 
required  Line  or  Angle. 


Certain 
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Certain  Theorems  for  the  better  underjlanding 

Right-lined  Triangles. 


1.  A  Right-lined  Triangle  is  a  Figure  compre¬ 
hended  within  three  drait  Lines. 

2.  It  is  either  Right-an¬ 


gled,  as  A,  having  one  right 


Angle,  which  contains  juft 
90  Degrees,  viz.  that  at  b  ; 
or  elfe  Oblique  as  B,  which 
confids  of  three  Acute  An¬ 
gles,  neither  of  them  fo 
great  as  90  Degrees ;  or 
which  con fifts  of  two  A- 
cute  Angles  and  one  Ob- 
tufe,  viz.  as  that  D. 


to  two  Right  Angles,  or 

180  Degrees;  fo  that  one  Angle  being  known,  the 
other  two  together  are  known  alfo ;  or  two  being 
known,  the  third  is  alfo  known  by  fubtradling  the 
two  known  Angles  out  of  180  Degrees,  the  Re¬ 
mainder  is  the  third  Angle. 

To  know  well  what  the  Quantity  of  the  Angle 
is,  take  this  following  Demondration. 

Let  A  B  C  D  be  a  Circle,  whole  Circumference 
is  divided  (as  all  Circles  you  mud  edeem  fo  to  be) 
into  360  equal  Parts,  which  are  called  Degrees, 
and  each  ol  thofe  Degrees  into  60  equal  Parts 
more,  which  are  called  Minutes:  Now  a  Right- 
angled  Triangle  is  that  which  cuts  off  one  fourth 


M  2 


Part 
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Part  of  this  Circle,  viz.  90  Degrees,  as  you  fee  the 
Triangle  E  F  G  to  do. 

An  Angle  that  cuts  off  lefs  than  90  Degrees,  is 
called  an  Acute  Angle,  as  H  E  F. 

G  E  I  is  an  Obtufe  Angle,  becaufe  the  two  Lines 
that  proceed  from  E,  take  in  between  them  more 
than  a  quarter  of  the  Circle. 


A 
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5.  Every  Triangle  hath  fix  Parts,  viz.  three 
Sides  and  three  Angles ;  the  Sides  are  fometimes 
called  Legs,  but  mod  commonly  in  Right-angled 
Triangles  the  bottom  Line,  as  BC,  is  called  the 
Bafe,  A  C  the  Perpendicular,  and  the  longed  Line 
A  B  is  called  the  Hypothenufe.  The  Sides  are  in 
all  in  Proportion  to  the  Sines  of  their  oppofite  An¬ 
gles  ;  fo  that  any  three  Parts  of  the  fix  being 
known,  the  reft  may  eafily  be  found. 

6.  When  an  Angle  exceeds  90  Degrees,  fubtradf 
it  out  of  180,  and  work  by  the  Remainder. 

CASE  I. 

In  Right  - angled  fir  tangles,  the  Bafe  being  given, 
and  the  Acute  Angle  at  the  Bafe ;  how  to  find  the 
Hypothenufe  and  the  Perpendicular . 

In  the  Right-angled  Triangle  ABC  there  is  si- 
-  ven  the  Bafe  A  B,  which  is 
26  equal  Parts,  as  Perches, 
or  the  like ;  the  Angle  at 
A  is  alfo  given,  which  is 
30  Degrees:  Now  to  find 
the  Length  of  the  Hypo¬ 
thenufe  AC,  fay  thus: 

As  the  Sine  Complement  of  the  Angle  at  A 
is  to  the  Logarithm  of  the  Bafe  26, 

So  is  the  Radius  or  the  Sine  of  90° 

to  the  Logarithm  of  the  Hypothenufe  AC  30, 


M 


3 


The 
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"I  he  Sine  Complement  of  30  Degrees  is  9,93753  1 
The  Logarithm  of  26  is  1,414973 

The  Radius,  or  Sine  of  90°  10,000000 

The  two  laid  added  together  1 1,414973 

Remains,  after  fubtradting  the  fir  ft  Numb.  1,477442 


Which  if  you  lock  for  in  your  Logarithm  Tables, 
you  will  find  the  neareft:  Number  anfwering  thereto 
to  be  30  ;  and  fo  long  is  the  Hypothenufe  requir’d. 

Note  in  your  Table,  when  you  cannot  find  ex¬ 
actly  the  Logarithm  you  look  for,  you  mud  take  the 
neareft:  thereto,  as  in  this  Example  I  find  1,477  12 1 
to  be  the  neareft:  to  1,477442.  Mark  alio,  that 
whereas  I  fay,  As  the  Sine  Complement  of  the  An¬ 
gle  at  A,  &c.  you  may  as  well  fay,  As  the  Sine  of 
the  Angle  at  C  is  to  the  Log.  &c.  For  the  Angle 
at  A  being  given  in  a  Right-angled  Triangle,  you 
cannot  be  ignorant  of  the  Angle  at  C.  If  you  mind 
the  Rule  above,  that  all  'he  three  Angles  of  a  Tri¬ 
angle  are  equal  to  two  Right  Angles,  or  180  De¬ 
grees  ;  for  if  you  take  the  Right  Angle  at  B  90°  and 
that  at  A  30°  both  known,  and  fubtradf  them  out  ot 
i8g°,  there  remains  only  6o°  for  the  Angle  at  C. 
But  in  purfuance  of  our  Quellion, 

How  to  find  the  Perpendicular. 

As  the  Sine  of  the  Angle  A  C  B  6o° 
is  to  the  Log.  of  the  Bale  26  A  B  ; 

So  is  the  Sine  of  the  Angle  CAB  300 
to  the  Log.  of  the  Perpendicular  C  B  1 5. 

b  Note, 
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Note,  When  I  put  three  Letters  to  exprefs  an  An- 
gle,the  middlemoft  Letter  denotes  the  angular  Point, 
The  Sine  60  degr.  is  9,93753  1 

The  Log.  of  the  Bafe  26  A  B  is  1,414973 

The  Sine  of  30  degr.  is  9,698970 

The  two  la  ft  added - 1 1, 1 13943 

From  which  fubtrad  the  firft,and  remains  1, 176412 
The  neareft  Number  anfwering  to  which  is  15, 
which  is  the  Length  of  the  perpendicular  Line 
C  B. 

Or  otherwife  ;  the  Hypothenufe  being  firji  found,  viz. 
A  C  3  o  you  may  find  the  Perpendicular  thus : 

As  the  Sine  of  the  Right-an.CBA  or  Rad.  10,000000 
is  to  the  Log.  of  the  Hypoth.  A  C  30  1,477121 
So  is  the  Sine  of  the  Angle  C  A  B  30  deg.  9,698970 

to  the  Log.  of  the  Perpendicular  13  1 1,176091 

C  A  S  E  II. 

The  Perpendicular  and  Angle  A  C  B  being  given ,  to 
find  the  Bafe  and  Hypothenufe. 

Let  the  Perpendicular  be  CB  55,  as  before  the 
■  Angle  A  C  B  60  deg.  to  find  the  Bafe,  work  thus : 

e 


M  4 


As 
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As  the  Co- fine  of  the  Angle  A  C  B 

is  io  the  Logarithm  of  the  Perpendicular  BC  15  ; 
So  is  the  Sine  of  the  Angle  A  C  B 

to  the  Logarithm  of  the  Bafe  A  B  26. 

The  Co-fine  of  the  Angle  A  C  B  6o°,  is  9,698970 
The  Logarithm  of  CB  15  is  1,176091 

The  Sine  of  the  Angle  ACB  60,  is  9,93 7531 

1 1, 1 13622 

The  nearefl  Log.  anfwering  to  26,  is  1,414652 


For  the  Hypothenufe. 


As  the  Sine  Complement  of  the  Angle  ACB  6o° 
is  to  the  Log.  of  the  Perpendicular  C  B  1 5, 

So  is  the  Sine  of  the  Angle  ABC,  or  Radius  90°, 
to  the  Log.  of  the  Hypothenufe  30°. 

The  Co-fine  of  the  Angle  A  C  B  is  9,698970 

The  Log.  of  the  Perpend.  C  B  15  is  1,176091 

The  Radius  .10,000000 


The  Log.  of  the  Hypothenufe  30 


1  >477 121 


Or  othermife  thus ;  the  Bafe  being  fir  ft  found ,  to 

find  the  Hypothenufe. 

As  the  Sine  of  the  Angle  ACB  6o°  9>9375 3 1 

is  to  the  Log.  of  the  Bafe  26  1,414973 

So  is  Radius  10,000000 


to  the  Log.  of  the  Hypothenufe  (30)  1,487442 
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CASE  III. 


yh?  Hy pot  he  mi fe,  and  either  of  the  Acute  Angles 


given,  to  find  the  Bafie  and  Perpendicular . 

c 


Let  the  Hypothenufe  be  A  C  30 ; 
The  Angle  CAB  30. 


T b  find  the  Bafie  A  B,  work  thus : 


As  the  Sine  of  the  Right  Angle  CB  Al  OOQOQ 
qo°.  or  Radius  3 


90°,  or  Radius  5  5 

is  to  t  he  Log.  of  the  Kypoth.  A  C  3 o  1 ,477 1 2 1 
So  is  the  Co- fine  of  the  Angle  C  A  B  30  9,937 53 1 

to  the  Log.  of  the  Bafe  AB  (26)  1 1,414652 


To  find  the  Perpendicular  BC,  work  thus. 


As  the  Sine  of  the  Rieht  Anele 


So  is  the  Sine  of  the  Angle  C  A  B  30  9,698970 


to  the  Log.  of  the  Perpend.  (15)  11,176091 


Or 


1 7°  Trigonometry. 

Or  otherwife  j  the  Bafe  being  found,  to  find  the  Per¬ 
pendicular  thus. 

As  the  Co-fine  of  the  Angle  CAB  30°  o  0^7  cjt 
is  to  the  Log.  of  the  Bafe  A  B  26  *  j ’47407-, 
So  is  the  Sine  of  the  Angle  CAB  (30°)  g69S97o 


1  J> 1 1 3943 

to  tne  neareftLog.  of  the  Perpend,  (15)  x,  176412 


CASE  IV. 

The  Hypothenufe  and  Bafe  being  given ,  to  find  the 
two  Acute  Angles ,  viz.  A  C  B,  and  CAB. 

Let  AC,  the  Hypothenufe,  be  30°, 

A  B  the  Bafe  26,  and  the  Angle  A  C  B  required. 


As  the  Logarithm  of  the  Hypothenufe  A  C  30, 
is  to  Radius,  or  the  Sine  of  the  Angle  CB  A  90  ; 
So  is  the  Logarithm  of  the  Bafe  A  B  26, 
to  the  Sine  of  the  Angle  A  C  B  60. 

The 


! Trigonometry . 


» 

The  Operation. 


The  Log  of  the  Hypothenufe  AC  30  is  1,477121 
The  Radius  10,000000 

The  Logarithm  of  the  Bafe  A  B  26  r, 4  *4973 

Mm  mu  < 

The  Sine  of  ACB  the  Angle  requir’d,  6o°  9,937852 


For  the  Angle  CAB,  work  thus. 

As  the  Log.  of  the  Hypothenufe  A  C  30  1,477 12 1 
is  to  the  Radius  90,  10,000000 

So  is  the  Logarithm  ot  the  Bafe  A  B  26  1,414973 

to  the  Co-fine  of  the  Angle  requir’d  30  9,937852 


CASE  V. 

’The  Hypothenufe  and  Perpendicular  being  given,  to 

find  the  Angles  and  Bafe. 

The  Hypothenufal  is  30. 
The  Perpendicular  1 5. 
ABC  a  Right  Angle. 


Now 


t 
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Now  to  find  the  Angle  at  A,  work  thus. 

As  the  Log.  of  the  Hyyothenufe  AC  30  1  4.77 12  t 
to  the  Radius  „ 

00  is  the  Log.  of  the  Perpendicular  1 5  CB  1 , 17609 1 
to  the  Sine  of  the  Angle  at  A  30  9,698970 


To  find  the  Angle  at  C,  work  thus. 

As  the  Logarithm  of  the  Hypothenufe  A  C  30 
is  to  the  Radius  90, 

So  is  the  Logarithm  of  the  Perpendicular  B  C  1 5 

to  the  Co-fine  of  the  Angle  A,  which  is  the 
Angle  C  60. 

Laftly,  To  find  the  Bafe,  work  as  you  were 
taught  in  Cafe  2. 

Here  note,  That  any  two  Sides  of  a  Right- 
angled  Triangle  being  given,  the  third  Side  may  be 
found  by  Extraction  of  the  Square  Root. 

E  X  A  M  P  L  E. 


In  the  Right-angled  Tri¬ 
angle  A,  let  the  given  Bafe  be 
20,  the  Perpendicular  15,  and 
the  Hypothenufe  required. 
Square  the  Bafe  20,  or  mul¬ 
tiply  it  by  itfelf,  and  it  makes  400:  Square  alfo 
the  Perpendicular  15,  and  it  makes  225;  add  the 
two  Squares  together,  and  they  make  623;  from 
which  Sum  extract  the  Square  Root,  which  Root 

is 


1 73 

20 

625(25 

45 
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is  the  Length  of  the  Hypothenufal,  viz. 

25;  but  if  the  Hypothenufal,  and  either 
of  the  other  Sides  be  given  to  find  the 
third,  you  muft  fubtraft  the  lelfer  Square 
out  of  the  greater,  and  the  Root  of  the 
Remainder  is  the  Side  required.  As  for  Example  ; 
the  Hypothenufe  25  is  given,  and  the  Bafe  20,  to 
find  the  Perpendicular  multiply  the  Hypothenufe 
in  itfelf,  and  it  makes  62  5 

Multiply  the  Bafe  in  itfelf,  and  it  makes  400 


Which  400  fubtraft  from  625,  there  remains  225 
The  Root  of  which  is  1 5,  the  Perpendicular  requir’d. 


CASE  VI. 

Of  Oblique-angled  Plain  Triangles. 

Two  Sides  of  an  Oblique  Triangle  being  given, 
and  an  Angle  oppofite  to  either  of  the  Sides,  how 
to  find  the  other  two  Angles  and  the  third  Side. 


In 


iy4-  Trigonometry. 

In  the  Triangle  ABC  there  is  given  the  Side  A  B 
40,  the  Side  BC  32  ; 

The  Angle  at  A  40  Degrees, 

And  the  Angle  at  C  is  required. 

Note ,  That  in  Oblique  Triangles  the  fame  Rule 
holds  good  as  in  Right-angled  Triangles,  viz.  That 
the  Sides  are  in  fuch  Proportion  one  to  another,  as 
the  Sines  of  their  oppofite  Angles. 

As  the  Logarithm  of  the  Side  BC  32  1,505150 

is  to  the  Sine  of  the  Angle  A  40,  9,808067 

So  is  the  Logarithm  of  the  Side  A  B  40  1,602060 

1 1,410127 

To  the  Sine  of  the  Angle  at  C  530  :  289,904977 


‘To  find  the  Angle  at  B. 

Add  the  two  known  Angles  together,  viz.  that 
at  A  40,  and  that  at  C  53.28,  and  they  make  93 
Degrees,  28  Minutes;  which  fubtradted  from  180 
Degrees,  leaves  86  Degrees,  32  Minutes,  which  is 
the  Angle  at  B. 


Lafily ,  to  find  the  Line  A  C,  fay. 

As  the  Sine  of  the  Angle  A  40  9,808067 

is  to  the  Logarithm  of  the  Side  B  C  32  1,505150 
So  is  the  Sine  of  the  Angle  86°  :  32  9,999204 

1  L5°4354 

t  ~  _  -  ---  , 

•  i », 

to  the  Log.  of  the  Side  A  C  requir’d  50  1,696287 


Note, 
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Note,  Though  the  neared  whole  Number  an- 
fwering  to  the  Logarithm  1696287  be  50;  yet  if 
you  go  to  Fractions,  the  Length  of  the  Line  A  C 
is  but  49  TV. 


CASE  VII. 


Two  Angles  being  given,  and  a  Side  oppofite  to  one 


of  t be m,  to  find  the  other  oppofite  Side. 


In  the  foregoing  Triangle  there  is  given  the  An¬ 
gle  A  40  Degrees,  the  Angle  C  53  Degrees,  28 
Minutes ;  alfo  the  Side  A  B  40  :  To  find  the  Side 
B  C  work  thus : 

As  the  Sine  of  the  Angle  C  53  :  28  9,904992 

is  to  the  Logarithm  of  the  Side  A  B  40  1,602060 
So  is  the  Sine  of  the  Angle  A  40  


1 1,410127 


to  the  Log.  of  the  Side  B  C,  neared  32  1,505134 


CASE  VIII. 


Two  Sides  of  a  Triangle  being  given ,  with  the  Angle 
contained  by  them ,  to  find  either  of  the  other 


Angles. 


£ 


A 


C 


■5 00 


In  the  Triangle  ABC 

there  is  given  the  Side  A  B  1 97, 

The  Side  A  C  500, 

The  Angle  at  A  40  Degrees  ; 

Now  to  find  either  of  the  other  Angles  work  thus : 
As  the  Log.  of  the  Sum  of  the  2  Sides  627  2,843233 
is  to  the  Log.  of  their  Difference  303  2,48 1443 

So  is  the  Tang,  of  the  half  Sum  of  the7  ~ 

two  oppofite  Angles  70  Degrees  J  ’43°934 


12,920377 

to  the  Tangent  of  50  degr.  4  min.  10,077144 


Which  500.  4'.  added  to  the  half  Sum  of  the  two 
unknown  Angles,  viz.  70°.  makes  120°.  f.  which 
is  the  Quantity  of  the  Angle  at  B ;  alfo  taken  from 
70,  leaves  190.  56/.  which  is  the  Angle  at  C. 

C  A  S  E  IX. 

‘Three  Sides  of  an  Oblique  'Triangle  being  given ,  to 

find  the  Angles. 


B 


You  muft  divide  your  Oblique  Triangle  into  two 
Right-angled  Triangles,  thus : 


In 
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In  the  Triangle  ABC 

The  Side  A  C  is  5 o 

The  Side  A  B  36 

The  Side  B  C  20 

The  Sum  of  the  two  leffer  Sides  56 

The  Difference  of  the  two  leffer  Sides  16 


As  the  Log.  of  the  greateft  Side  AC  50  1,698970 

is  to  the  Log.  of  the  Sum  of  theo  0  or> 

two  lelTcr  Sides  56  j  1,748188 

So  is  the  Diff  of  the  two  leffer  Sides  16  1,204120 

2,952308 

to  the  Log.  of  a  fourth  Number  18  17253338 


Subtract  this  1 8  out  of  the  greateft  Side  A  C  50, 
and  there  remains  32  ;  the  half  of  which,  viz.  16, 
is  the  Bafe  of  the  leffer  Right-angled  Triangle,  and 
the  Remainder  of  the  Line  A  C,  viz.  AD  34,  is 
the  Bafe  of  the  greater  Right-angled  Triangle,  into 
which  this  Oblique  Triangle  is  divided. 

And  now  of  either  Right-angled  Triangle  BD  C, 
or  B  D  A,  you  have  the  Bafe  and  Hypothenufe  gi¬ 
ven  to  find  the  Angles  ;  which  you  muft  do  as  you 
were  before  taught,  Cafe  IV. 

Note,  That  you  may  better  and  eafier  find  the  4th 
Number,  for  dividing  an  Oblique-angled  Triangle 
into  two  Right-angled  Triangles  by  Vulgar  Arith- 
metick,  than  by  the  Tables  of  Logarithms,  thus  : 

N  Square 
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Square  the  three  given  Sides,  add  the  two  greater 
Squares  together,  and  from  that  Sum  fubtradt  the 
lefier ;  halt  the  Remainder  divide  by  the  greater 
Side,  the  Quotient  will  be  the  Bafe  of  the  greater 
Right-angled  Triangle. 

EXAMPLE. 

In  the  foregoing  Triangle,  the  Square  of  the  great- 
eft  Side  AC  50,  is  2500 

The  Square  of  the  Side  A  B  36,  is  1296 

Added  together,  make  3796 

From  which  fubtradt  the  Square  of  thel 

leaft  Side  5  ^°° 


Remains  3396 
The  half  1698 


Which  1698  divide  by  50  the  longed:  Side,  the 
Quotient  is  33  X,  the  Bafe  of  the  greater  Right- 
angled  Triangle,  viz.  AD;  and  that  being  fub- 
tradled  out  of  50,  leaves  16  T%  for  the  Bafe  of  the 
fmaller  Right-angled  Triangle,  viz.  D  C. 


CASE 
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CASE  X. 

The  three  Sides  of  an  Oblique  Triangle  being  given, 
how  to  find  the  fuperficial  Content  without  knowing 
the  Perpendicular. 

From  half  the  Sum  of  the  three  Sides  fubtradl 
each  particular  Side.  Add  the  Logarithms  of  the 
three  Differences,  alfo  the  Logarithm  of  half  the 
Sum  of  the  three  Sides  together.  Half  the  Total 
is  the  Logarithm  of  the  Content  required. 

In  the  foregoing  Triangle,  the  Sides  are  50,  36, 
20,  their  Sum  is  106  ;  the  half  Sum  53. 

The  Differences  between  the  half  Sum  and  each 
particular  Side,  are  3  Log.  0.477 12 1 

17  1.230449 

33  i-5i85M- 

The  half  Sum  53  1.724276 

Total  added  4.950360 
The  Half  2.475180 


The  Number  anfwering  to  that  Log.  is  298, 
which  is  the  Content  of  the  Triangle  required. 


By  Vulgar  Arithmetick  thus. 

Multiply  the  firft  Difference  by  the  fecond,  that 
Product  by  the  third,  that  Product  by  the  half  Sum. 
Laftly,  Extrait  the  Square  Root,  and  you  have  tire 

N  2  luper- 
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fuperficial  Content.  So  3  multiplied  by  17  makes 
51;  which  multiplied  by  33,  makes  1683;  that 
multiplied  by  53,  the  halt  Sum  makes  89199; 

the  Square  Root  of  which  is  298,  the  Content  re¬ 
quired. 


C  H  A  P.  XIII. 

Of  Heights  and  Dijlances. 


How  to  take  the  Height  of  a 'Tower,  Steeple ,  Tree , 

or  any  Jiich  thing. 

LET  AB  be  a  Tower,  whofe  Height  you 
would  know. 

Firft,  At  any  convenient  Diftance,  as  at  C, 
place  your  Semicircle,  or  what  other  Inftrument 
you  judge  mod  fit  for  the  taking  an  Angle  of  Alti¬ 
tude,  as  a  large  Quadrant,  or  the  like,  and  there 
obferve  the  Angle  A  C  B.  But  to  be  more  plain, 
place  your  Semicircle  at  C;  and  having  turn’d  it 
down  by  a  Plumb,  make  it  Hand  horizontal ; 
which  it  does  when  a  Plummet-line  fix’d  to  the 
Centre  falls  juft  upon  90  deg.  (in  lome  Semicircles 
there  is  a  Line  on  the  Back-fide  of  the  Brafs  Limb, 
on  purpofe  for  the  letting  it  horizontal.)  Then 
(firft  fcrewing  the  Inftrument  fall)  move  the  Index 
up  and  down,  till  through  the  Sights  you  efpy  the 
top  of  the  Tower  at  A  ;  fee  then  what  Degree  upon 
the  Limb  are  cut  by  the  Index,  which  let  be  58, 

fo 
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fo  much  is  your  Angle  of  Altitude.  Meafure  next 
the  Diftance  between  your  Inftrument  and  the 
Foot  of  the  Tower,  viz.  the  Line  C  D,  which  let 


Al 


be  2 5  Yards;  then  have  you  all  the  Angles  given^ 
(admitting  the  Angle  of  the  Tower  makes  with  the 
Ground,  viz.  d  to  be  the  right  Angle)  and  the 
Bafe  to  find  the  Perpendicular  AB;  which  you 
may  do,  as  you  were  taught  in  Cafe  I.  of  Trigono¬ 
metry :  For  if  you  take  58  from  90,  there  remains 
32  for  the  Angle  at  A.  Then  fay, 


N 


3 


As 
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As  the  Sine  of  the  Angle  A  32 


is  to  the  Log.  of  the  Bale  C  D  25 
So  is  the  Sine  of  the  Angle  C  58 


9,724210 

L39794® 

9,928420 


to  the  Log.  Heighth  of  the  Tower  7 
A  B,  or  rather  A  D,  40  Yards  } 


11,326360 


1,602150 


To  this  40  Yards  you  mud:  add  the  Height  of 
your  Inflrument  from  the  Ground;  or,  which  is 
better,  look  through  your  fixed  Sight  to  the  Tower, 
and  mark  where  your  Sight  falls  upon  the  Tower, 
and  meafure  from  that  Place  to  the  Ground,  which 
add  to  che  former  Height  found.  In  this  Way  of 
taking  Heights,  the  Ground  ought  to  be  very  level, 
or  you  may  make  great  Miflakes.  Alfo  the  Tower 
or  Tree  fhould  Hand  perpendicular:  Or  elfe  you 
mud:  meafure  to  fuch  a  Place,  where  a  Perpendi¬ 
cular  would  fall  if  let  down  ;  as  A  B  is  not  a  Per¬ 
pendicular,  but  A  d;  therefore  meafure  the  Di- 
Hance  C  d  for  your  Bafe. 


This  you  may  plainly  underHand  by  the  forego- 
jng  Figure ;  for  if  Handing  at  C,  you  were  to  take 
the  Height  of  the  Tower  and  Steeple  to  E,  the 
Angle  E  C  B  is  the  fame  as  the  Angle  at  ACB; 
and  if  you  meafure  only  CB  or  CD,  you  will 
make  the  Pleight  F  E  the  fame  as  D  A ;  which  by 
the  Figure  you  plainly  perceive  to  be  a  great  Error: 
therefore  to  take  the  Height  F  E,  you  fhould  mea¬ 
fure  from  C  to  F, 


Him 
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Hoiv  to  take  the  Height  of  a  Tower,  &c.  when  you 
cannot  come  nigh  the  Foot  thereof. 

In  the  foregoing  Figure,  let  A  B  be  the  Tower; 
and  fuppofe  C  B  to  be  a  Moat,  or  fome  other  Hin¬ 
drance,  that  you  cannot  come  nigher  than  C  to  take 
the  Height.  Therefore  at  C  place  your  Inftrument, 
and  take  (as  before)  the  Angle  A  C  B  58  deg.  Then 
go  backwards  any  convenient  Distance,  as  to  G, there 
alfo  take  the  Angle  AGB  38  deg.  This  done,  fub- 
tradt  58  from  180,  fo  have  you  122  deg.  the  Angle 
ACG.  Then  122  and  38  being  taken  from  180, 
remain  20  for  the  Angle  G  A  C.  The  Diftance 
G  C  meafured,  is  26.  Now  by  Trigonometry  fay. 
As  the  Sine  of  the  Angle  A  20  9534052 

is  to  the  Log.  of  the  Diftance  G  C  26  14 14973 
So  is  the  Sine  of  the  Angle  G  38  9789342 


to  the  Log.  of  the  Line  A  C  47 
Again, 

As  Radius  the  Right  Angle  B 
is  to  the  Log.  of  the  Line  A  C  47 
So  is  the  Sine  of  the  Angle  C  58 


11204315 

1,670263 


10,000000 

1,672098 

9,928420 


to  the  Log.  Height  of  the  Tower 
40  Yards 


1 1,600518 


But  ftill,  as  I  told  you  before,  the  Ground  is 
underftood  to  be  level.  However,  if  it  be  not, 
1  will  fhew  you, 

How 


N  A 

* 
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How  to  take  the  Height  of  a  Tower,  &c.  when  the 
Ground  either  rij'eth  or  falleth. 

A  B  is  the  Tower,  C  B  the  Hill  whereon  you  are 
to  take  the  Height  of  the  Tower ;  plant  your  Se- 


micircle  in  any  Place  of  the  Hill,  as  at  C;  then 
turn  it  down,  and  make  it  ftand  horizontal,  as  be¬ 
fore  direded,  the  Diameter  then  pointing  to  d  of 

the 
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the  Tower,  turn  the  moveable  Index  to  A,  and 
take  the  Angle  AC d\  which  let  be  19  Degrees,  30 
Minutes.  Take  alfo  the  Angle  B,  which  is  45 
Degrees,  30  Minutes;  meafure  alfo  the  Diftance 
CB  56  Yards;  take  19  Degrees,  30  Minutes,  out 
of  90  Degrees,  o  Minutes,  there  remains  70  Degrees, 
30  Minutes,  for  the  Angle  at  A  ;  then  fay, 

As  Sine  70°  :  30'  997434^ 

is  to  the  Diftance  CB  56  Yards,  Log.  1748 188 
So  are  both  the  Angles  at  C  19  30,  and?  ^ 

45  3°>  v^z‘  65°  o1  Sine  J  Wj/  / 

JI7°5464 


to  the  Height  of  theTower  54Yards,Log.  1,73 1118 


To  take  this  at  two  Stations,  without  approaching 
the  Foot  of  theTower,  is  no  more  than  what  has 
been  faid  before ;  for  if  you  take  your  Angles  at  C, 
and  then  meafure  to  F,  and  there  in  like  manner  as 
before,  take  your  Angles  again,  thereby  you  may 
find  all  the  Angles,  and  the  Line  A  F ;  then  fay, 

As  the  Sine  of  the  Angle  ABF 

is  to  the  Logarithm  of  the  Line  F  A, 

So  is  the  Sine  of  the  Angle  A  F  B 

to  the  Logar.  of  the  Height  of  the  Tower  A  B. 

Of  Diftance. 

Although  I  have  before  fhewed  how  to  take  Di¬ 
fiance  by  furveying  a  Field  at  two  Stations,  yet 
fince  it  feems  naturally  to  come  in  here  again,  I 
will  give  you  one  Example  thereof:  Suppofe  this 
following  Figure  to  be  a  Piece  of  a  River,  and  you 

meafuring 
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meafuring  along  one  Side  of  it,  would  as  well 
know  the  Breadth  of  it,  as  alfo  make  a  true  Plot 
thereof,  by  putting  down  what  remarkable  Things 
are  feen  on  the  other  Side. 

Beginning  at  ®  i,  the  firft  Station,  caufe  one  of 
your  Aftiftants  to  go  to  the  next  Bend  of  the  River, 
as  ©  2,  and  there  let  up  a  Mark  for  you;  then  fee 
what  Angle  from  the  Meridian  ®  i,  ®  2  makes, 
which  let  be  N.  6  deg.  W. :  Alfo  feeing  feveral 
Marks  on  the  other  Side  of  the  River,  taking  their 
Bearings,  as  the  Houfe  A,  which  ftands  upon  the 
Bank,  and  is  a  good  Mark ;  for  the  Breadth  of  the 
River  bears  N.  W.  52  deg.  the  Wind-mill  B  up  in 
the  Land  bears  N.  W.  40  deg.  the  Tree  C  by  the 
Water-fide  bears  N.  W.  17  deg.  All  this  note  down 
in  your  Field-Book,  and  meafure  the  Diftance  ®  r, 
©  2,  18  Chains,  20  Links.  After  this,  coming  to 
©  2,  fee  how  the  next  Bend  of  the  River  bears  from 
you,  viz.  ®  3  ;  which  is  N.  E.  15  deg.  See  alfo  how 
the  Floufe  A  there  bears  from  you,  viz.  S.  W.  20 
deg.  the  Wind-mill  S.  W.  50  deg.  the  Tree  N.  W. 
77.  Alfo  as  you  are  going  forward,  if  you  fee  any 
thing  more  at  this  fecond  Station,  taking  the  Bear¬ 
ing  thereof,  as  a  noted  Pfoufe  D  up  in  the  Land 
bears  N.  W.  28°.  and  a  Church  E  clofe  by  the  Ri¬ 
ver’s  Brink  N.  W.  40.  Meafure  the  Diftance  2,  3, 
and  placing  your  Inflrument  at  3,  the  Church  bears 
from  you  N.  W.  88  deg.  The  Houfe  up  in  the  Land 
D  you  cannot  fee  for  the  Church,  therefore  let  it 
alone  for  the  next  Station.  But  here  you  may  fee 
forward  a  little  Village  F,  the  firft  Houfe  whereof 
bears  from  you  N.  W.  32  deg.  Meafure  the  Di¬ 
ftance  3,  4,  and  planting  your  Inftrument  in  4,  the 
firft  Houfe  of  the  Village  F  bears  from  you  S.  W. 
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3°  deg.  and  the  Houfe  D,  which  you  could  not 
ee  at  t  e  third  Station,  S.  W.  240.  Having  put 

down  all  thefe  things  in  your  Field-Book,  it  will 
look  thus: 


0  1  N.  W.  6°.  18  Chains,  20  Links. 

A  Tree  upon  the  Brink  of  the  River  bears 

N.  W.  17°.  00'. 

^  A  Wind-mill  up  in  the  Land  N.  W.  40°.  00'. 
o  (.A  Houfe  upon  the  River-Bank  N.  W.  520.  oo'l 

O  2  N.  E.  15°.  18  Chains,  10  Linkr 

'  The  T ree  N.  W.  770.  y  Thefe  look  back  to 

The  Houfe  S.  W.  20°. 

The  Wind-mill  S.  W.  50°. 

A  noted  Houfe  far  up  in  the 
Land  N.  W.  28°. 

A  Church  upon  the  River’s- 
Bank _ N.  W.  40. 

G  3  N.  W.  1 30.  20  Chains,  50  Links, 
f  The  Church  bears  N.  W.  8 8°  ?' Thefe  look  back  to 
J  The  noted  H.  cannot  be  feen.X  the  Ob.  of  ®  2. 
^  The  End  of  a  little  Village.7  A  forward  Obferva- 


the  Obfervation 
of  ©  1. 

Forward  Obferva- 
tions. 


N.  W.  32 S  tion. 


Thele  refpecl  0  3 
and  ©  2. 


©  4 

The  End  of  the  little  Village. 

S.  W.  32. 

The  Houfe  refpedting  ®  2  in 
the  Land.  S.  W.  240. 

To  protradl  this,  draw  the  Line  N.  S.  for  a  Meri¬ 
dian,  and  laying  your  Protractor  upon  it,  the  Centre 
thereof  to  ®  1  ;  againit  N.  W.  6.  make  a  Mark  for 
the  Line  that  goes  to  O  2  :  Alfo  againft  N.  W.  17. 
make  a  Mark  for  the  Tree,  and  againft  40  and  52, 

for 
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for  the  V/ind-mill  and  Ploufe.  Then  from  ©  t 
through  thde  Marks,  draw  the  Lines  ©  A,  ©  B, 
©  C,  ©  2. 

Secondly,  Take  from  your  Scale  18  Ch.  20  Lin. 
and  fet  it  off  upon  the  Line  ©  2,  which  will  reach 
to  ©  2.  There  lay  again  the  Centre  of  your  Pro- 
tradtor,  the  Diameter  thereof  parallel  to  the  Line 
N.  S. ;  and  make  Marks,  as  you  fee  in  the  Field- 
Book,  againft  N.  E.  1 5.  N.  W.  77.  S.  W.  20.  S.  W. 
50.  N.  W.  28.  N.  W.  40.  and  through  t'hefe  Marks 
draw  Lines.  The  firft:  Line  directs*  to  your  third 
Station,  the  fecond  Line  N.  W.  77.  diredts  you  to 
the  Tree  C  upon  the  River’s  Bank  ;  for  that  Line 
cutting  the  Line  ©  1  C,  {hews  you  by  the  Inter- 
fedtion  where  the  Tree  Rood,  and  alfo  the  Breadth 
of  the  River.  Alfo  the  Line  S.  W.  20.  cuts  the  Line 
from  the  firft  Station  N.  W.  52.  in  the  Place  where 
the  Houfe  A  ftands  upon  the  Bank  of  the  River. 
If  therefore  you  draw  a  Line  from  A  to  C,  it  will 
reprefent  the  farther  Bank  of  the  River.  And  fo 
you  may  proceed  on  Plotting,  according  to  the 
Notes  in  your  Field-Book;  and  you  will  not  only 
have  a  true  Plot  of  the  River,  but  alfo  know  how 
far  the  Wind-mill  B,  and  the  Houfe  D,  Rand  from 
the  Water-fide. 

How  to  take  the  Horizontal  Line  of  a  Hill. 

When  you  meafure  a  Hill,  you  muft  meafure  the 
Superficies  thereof,  and  accordingly  call:  up  the 
Contents.  But  when  you  plot  it  down,  becaufe 
you  cannot  make  a  Convex  Superficies  upon  the 
Paper,  you  muft  only  plot  the  Horizontal  or  Bafe 
thereof;  whiclp  you  muft  ftiadow  over  with  the 
I.efemblance  of  a  Hill,  that  other  Surveyors,  when 

they 
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they  apply  your  Scale  thereto,  may  not  fay  you 
were  miftaken.  And  you  may  find  this  Horizon¬ 
tal  or  Bafe-Line  after  the  fame  manner  as  you  have 
been  taught  to  take  Heights. 

For  fuppofe  A  BCD  a  Hill,  whofe  Bafe  you 
would  know.  Plant  your  Semicircle  at  A,  and 
caufe  a  Mark  to  be  fet  up  at  B,  fo  high  above  the 


B 


top  of  the  Hill,  as  the  Inftrument  ftands  from  the 
Ground  at  A ;  and  making  your  Inftrument  hori¬ 
zontal,  take  the  Angle  B  A  D  58  deg.  Meafure  the 
DiftanceAB  16  Chains,  80  Links ;  then  fay, 

As  Radius  1 0000000 

is  to  the  Line  AB  16  Ch.  80  Lin.  3225309 
So  is  the  Sine  Complement  of  A  58°  9724210 

to  Part  of  the  Bafe  AD  8  Ch,  90  Lin.  12,949519 


But  if  you  have  occasion  to  meafure  the  whole 
Hill,  plant  again  your  Inftrument  at  B3  and  take 
the  Angle  CBD,  which  let  be  46  deg.  Meafure 
alfo  the  Diftance  B  C  2  1  Chains ;  then  fay. 


As 


%  * 

*  • 

* 
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As  Radius  •  iooooooo 

is  to  the  Line  BC  2 1  Ch.  o  Lin.  (Log.)  13222 19 
So  is  the  Sine  of  the  Angle  C  B  D  46  9856934 

to  the  Part  of  tile  Bafe  DC  1 5  Ch.  11 L.  11,179153 


Which  15.  11.  added  to  8.  90.  makes  24  Chains, 
1  Link,  for  the  whole  Bafe  AG;  which  is  to  be 
plotted,  and  not  A  B  and  B  C ;  although  they  are 
to  be  meafured  to  find  the  Content  of  the  Land. 

I  mentioned  this  Way,  for  your  better  under- 
ffanding  how  to  take  the  Bafe  of  Part  of  a  Hill ; 
for  many  times  your  Survey  ends  upon  the  Side  of 
a  Hill.  But  if  you  find  you  are  to  take  in  the 
whole  Hill,  you  need  not  take  altogether  fo  much 
pains  as  by  the  former  Way.  As  thus :  Take,  as 
before,  the  Angle  A  58  deg.  Meafure  alfo  A  B. 
Then  at  B  take  the  whole  Angle  ABC  78  deg. 
Subtract  thefe  two  from  180  deg.  remains  44  for 
the  Angle  at  C ;  then  fay. 

As  the  Sine  of  the  Angle  C  44 
is  to  the  Log.  of  the  Side  A  B, 

So  is  the  Sine  of  the  Angle  ABC  " 
to  the  Log.  of  the  Bafe  A  C. 

How  to  take  the  Shoals  of  a  River  s  Mouth,  and 

Plot  the  fame. 

Meafure  firft  the  Sea-coaft  on  both  Sides  of  the 
River’s  Mouth,  as  far  as  you  think  you  ihall  have 
occafion  to  make  ufe  thereof;  and  make  a  fair 
Draught  thereof,  putting  down  every  remarkable 
thing  in  its  true  Situation,  as  Trees,  Ploufes,  Towns, 
Wind-mills,  &c.  Then  going  out  in  a  Boat  to  fuch 

Sands 
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Sands  or  Rocks  as  make  the  Entrance  difficult,  at 
every  confiderable  Bend  of  the  Sands,  take  with  a 
Sea-Compafs  the  Bearing  thereof  to  two  known 
Marks  upon  the  Shore;  and  having  fo  gone  round 
all  the  Sands  and  Rocks,  you  may  eafily,  upon  the 
Plot  before  taken,  draw  Lines  which  (hall  interfed 
each  other  at  every  confiderable  Point  of  the  Sands, 
whereby  you  may  truly  prick  out  the  Sands,  and 
give  good  Diredions  either  for  laying  Buoys,  or 
making  Marks  upon  the  Shore  for  the  Diredion  of 
Shipping. 

EXAMPLE. 

Suppofe  the  following  Figure  to  be  a  Piece  of  forne 
Sea-Coaft.  Firft,  I  make  a  fair  Draught  of  it,  with 
the  Mouth  of  the  River  as  far  up  as  there  is  occafion, 
putting  down  every  remarkable  thing,  as  you  fee 
here,  all  but  the  Rocks  and  Sands  excepted,  which 
1  am  now  going  to  (hew  you  how  to  take.  Go  in  a 
Boat  down  the  River,  till  you  find  the  Beginning  of 
the  firft  Sand  A,  as  at  a,  and  there  take  a  Sight  to 
the  Red-Houfe,  which  let  be  S.  W.  86  deg.  alio  to 
the  Tree,  which  is  S.  E.  6  deg.  To  plot  which,  draw 
Lines  quite  contrary  to  your  Obfervations ;  as  trom 
the  Red-Houfe  draw  a  Line  N.  E.  S6.  and  from  tne 
Tree  a  Line  N.  W.  6  deg.  which  two  Lines  will  in- 
terfed  each  other  in  the  Point  d,  which  ffiews  you 
the  Beginning  of  the  Sand  A.  Row  along  the  fame 
Sand,  founding  as  you  go,  till  you  find  it  have  a  con¬ 
fiderable  Bending,  and  there  take  again  two  Obfer¬ 
vations,  as  before,  and  protrad  them  too,  when 
you  come  a-fhore,  in  like  manner.  The  like  do  at  the 
Bcndinn-  of  every  Sand,  till  either  you  come  round 
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It  would  be  too  tedious  for  you,  and  troublefome 
for  me,  to  give  you  all  the  Obfervations,  I  having 
already  in  thisTreatife  fo  often  defcribcd  the  lame 
thing  before  ;  therefore  I  will  mention  only  one 
Place  of  Obfervation  more,  which  I  judge  fufficient. 
In  the  Sand  C,  I  find  the  Bend  (2),  and  there,  as  I 
fhould  do  at  all  the  reft,  I  take  two  Obfervations  to 
fuch  things  on  the  Shoar  as  are  moft  confpicuous  un¬ 
to  me,  viz.  Firft,  to  the  Beacon,  which  bears  from 
me  S.W.  25  deg.  Secondly,  to  the  Wind-mill,  which 
bears  from  me  N.W.  40  deg.  Now  after  I  have  taken 
the  other  Angles  or  Bends  of  that  Sand,  and  am  come 
home,  I  draw  a  Line  from  the  Beacon  oppofite  to 
my  Obfervation  S.W.  25  deg.  viz.  N.  E.  25  deg,  Al- 
fo  from  the  Wind-mill  I  draw  a  Line  S,  E.  40  deg. 
Now  where  thefe  two  Lines  interfedl  each  other,  as 
they  do  at  2,  I  mark  for  one  Point  cf  the  Sand  C, 
In  like  manner  as  I  did  this,  I  obferve  and  protradl 
every  Line  of  the  Sand  C,  and  of  all  the  other  Sands 
and  Rocks,  be  there  ever  fo  many  ;  and  fo  will, 
you  have  a  fair  Map,  fitting  for  Seamens  Ufe. 

Now  to  give  Direction  for  Seamens  coming  in 
here,  draw  a  Line  through  the  middle  of  the  South 
Channel,  which  Line  will  cut  both  the  Church  and 
Wind-mill ;  fo  that  if  a  Ship  coming  from  the  South¬ 
ward,  bring  the  Church  and  Wind-mill  both  into 
one,  and  keep  them  fo,  fire  may  boldly  run  in,  till 
fhe  brings  the  River’s  Mouth  fair  open,  and  then 
fail  up  the  River.  Likewife  corning  from  the  North¬ 
ward,  muft  bring  the  Tree  and  Beacon  both  into 
one,  and  keep  them  fo  till  the  River’s  Mouth  is  fair 
open.  But  left  they  fhould  miftake,  and  run  upon 
the  Ends  of  the  Sands  A  or  B,  it  would  be  neceflary 
that  a  Mark  was  fet  up  behind  the  Red-Houfe,  in  a 
ftrait  Line  with  the  middle  of  the  River,  as 

Then 
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Then  a  Ship  coming  from  the  Southward,  or 
Northward,  let  her  keep  her  former  Marks  both  in 
one,  till  (he  bring  the  Red-Houfe  and  both  in 
one ;  and  then  keeping  them  fo,  run  boldly  up  the 
River,  till  all  Danger  is  pad.  I  have  put  down  this 
Wind-mill  and  Beacon,  not  as  if  fuch  good  Marks 
would  always  happen ;  but  to  fhew  you  how  to 
place  Marks,  or  lay  Buoys  if  it  be  required. 

You  mud  mind,  after  you  have  taken  all  the 
Sands,  to  take  the  Sounding  alfo  quite  crofs  the 
Channels,  all  up  and  down,  and  to  put  them  down 
accordingly  the  bed  time  of  doing  which,  is  at 
Low-Water  in  Spring-Tides. 

How  to  know  whether  Water  may  be  made  to  run 

* 

from  a  Spring-  head  to  any  appomted  Place. 

For  this  Work,  the  Diameter  of  the  Semicircle  is 
a  little  too  diort;  however,  an  indifferent  Shift  may 
be  made  therewith  ;  but  it  is  better  to  get  a  Water- 
level,  fuch  as  you  may  buy  at  the  Indrument-Ma- 
kers ;  with  which  being  provided,  .  as  alfo  with  two 
Aflidants,  and  each  of  them  with  a  Staff  divided 
into  Feet,  Inches,  and  Parts  of  an  Inch,  go  to  the 
Spring-head ;  and  caufing  your  fird  Aflidant  to 
ftand  there  with  his  Staff  perpendicular,  make  the 
other  go  in  a  right  Line  towards  the  Place  defigned 
for  bringing  the  Water  any  convenient  Didance,  as 
100,  150,  or  200  Yards,  and  there  let  him  dand, 
and  hold  his  Staff  perpendicular  alfo.  Then  fet  your 
Indrument  nigh  the  Mid-way  between  ’em,  making 
it  dand  level  or  horizontal ;  and  look  through  the 
Sights  thereof  to  your  fird  Affidant’s  Staff,  he 
moving  a  Piece  of  white  Paper  up  and  down  the 
Staff,  according  to  the  Signs  you  make  to  him,  till 
through  the  Sights  you  efpy  the  very  Edge  of  the 

Paper. 
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Paper.  Then  by  a  Sign  make  him  to  underdand 
mat  you  have  done  with  him ;  and  let  him  write 
down  how  many  Feet,  Inches  and  Parts  the  Paper 
reded  upon.  Alfo  going  to  the  other  End  of  your 
Level,  do  the  fame  by  the  fecond  Affidant,  and  let 
him  write  down  alfo  what  Number  of  Feet,  &c.  the 
Paper  was  from  the  Ground.  This  done,  let  your 
fird  Affidant  come  to  the  fecond  Affidant’s  Place, 
and  there  let  him  again  dand  with  his  Staff}  and  let 
the  fecond  Affidant  go  forward  ioo,  200  Yards,  as 
before }  and  placing  yourlelf  and  Indrument  in  the 
midd  between  them,  take  your  Oblervations  alto- 
geJier  as  before,  and  let  them  put  them  down  in 
like  manner.  And  fb  mud  you  do  till  you  come  to 
the  Place  whereto  the  Water  is  to  be  conveyed. 
Then  examine  the  Notes  of  both  your  Affidants, 
and  if  the  Notes  of  the  fecond  Affidant  exceed 
that  of  ti j e  did,  you  may  be  lure  the  Place  is  lower 
than  the  Spring-head,  and  that  therefore  Water 
may  be  well  conveyed.  But  if  the  fird’s  Notes  ex¬ 
ceed  the  fecond’s,  you  may  conclude  it  impoffible 
without  Engines,  or  the  like. 


The  hrft  Aflifhnt's 

Note. 

The  fecond  Aflifhnt’s  Note. 

Stat.  Feet.  Inch. 

Parts. 

Stat. 

Feet.  Inch.  Parts, 

0i  4  3 

5 

0  1 

14  5  1 

O  2  12  4 

2 

G  2 

4  6  3 

©3  3  s 

1 

O  3 

924 

20  O 

8 

, 

28  1  8 

Here  you  may  fee  the  fecond  Adidant’s  Note  ex¬ 
ceeds  the  di  d,  8  Foot,  1  Inch  }  which  is  enough  to 
bring  the  Water  with  a  drong  Current,  and  to 
make  it  alfo  rife  up  6  or  7  Foot  in  the  Houfe,  if 
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The  U  S  E  of  the  foregoing 

TABLE. 


I  Have  already  fufficiently,  in  the  fixth  Chap¬ 
ter  of  this  Book,  taught  you  the  Ufe  of  this 
Table;  however,  becaufe  it  is  made  fomewhat  dif¬ 
ferent  from  fuch  of  this  kind  as  have  been  made  by 
others,  I  will  briefly,  by  an  example  or  two,  ex¬ 
plain  it  to  you.  Admit  in  furveying  a  Wood,  or 
the  like,  you  run  a  Line  N.  E.  40  Degrees,  10 
Chains:  Or,  in  plainer  Terms,  a  Line  10  Chains 
in  Length,  that  makes  an  Angle  with  the  Meridi¬ 
an  of  40  Degrees  to  the  Eaftward  ;  and  you  would 
put  down  in  your  Field-Book  the  Northing  and 
Eafting  of  this  Line,  under  their  proper  Titles 
N.  and  E.  according  to  Mr.  Norwood's  Way  of  fur¬ 
veying,  taught  in  the  fixth  Chapter. 

Firff,  at  the  Head  of  the  Table  find  40  Degrees, 
then  in  the  Column  of  Diftances  feek  for  10  Chains : 
Which  had,  you  will  find  to  Hand  right  againft  it, 
under  the  Title  N.  7.  7.  for  the  Northing,  which 
is  7  Chains,  -A  of  a  Chain  :  And  for  the  Eafling, 

R  under 


(  2  ) 

under  the  Title  E.  6. 4.  which  is  6  Chains,  A  of  a 
Chain,  as  nigh  as  may  be  exprefled  in  the  tenth 
Part  of  a  Chain  :  But  if  you  would  know  to  one 
Link,  add  o  to  the  Diftance,  fo  will  10  be  100 ; 
which  feek  for  in  the  fame  Page  of  the  Table,  and 
right  againft  it  you  will  find  under  Title  N.  76. 
6.  or  7  Chains,  66  Links  for  your  Northing ;  and 
under  Title  E.  64.  3.  or  6  Chains,  43  Links  for 
your  Eafting :  Which  found,  put  down  in  your 
Field-Book. accordingly  ;  and  having  done  fo  by  all 
your  Lines,  if  you  find  the  Northing  and  South¬ 
ing  the  fame,  alfo  the  Eafting  and  Wefting,  you 
may  be  fure  you  have  wrought  true,  otherwile 
not. 

If  the  Diftance  confifts  of  odd  Chains  and  Links, 
as  inoft  commonly  it  fo  falls  out,  then  take  them 
feverally  out  of  the  Table,  and  by  adding  all  to¬ 
gether  you  will  have  your  Defire.  As  for  Ex¬ 
ample  : 

Suppofe  my  Diftance  run  upon  any  Line  be 
N.  W.  35  Degrees,  15  Chains,  20  Links :  N. 

Firft  in  the  Table  I  find  the  North-")  Ch.  Ch.  Lin. 

ing  of  1  o  Chains  to  be - j  r  o  — -8 — 19 

5  "7*  4 — Jo 

2oLin.o — ■  16A 


12—45- 


Which  added  together,  makes  12  Chains,  45 
Links  A  for  the  Northing  of  that  Diftance  run. 

In 


(  3  ) 

In  like  manner  under  35  Deg.  and  Title  W,  I  find 
the  Wefting  of  the  fame  Line,  as  here : 

Ch.  Ch.  Lin. 

10  —  5—74 

5 —  2-87 
2oLin.o  —  1  iTV 


8  —  727; 


By  which  I  conclude  the  Northing  of  that  Line  to 
be  12  Chains,  45  Links  and  the  Wefting  8 
Chains,  72  Links  7. :  Which  thus  you  may  prove 
by  the  Logarithms. 

As  Radius - - - - - -  10,000000 

is  to  the  Diftance  15.20.  - -  3,181844 

So  is  the  Sine  of  the  Courfe  3  5  Deg.  —  9,75859 1 

to  the  Wefting  8  Chains,  72  Links — 12,940435 


And,  As  Radius  — — - 10,000000 

to  the  Diftance  15  Chains,  20  Links  3,181844 
So  Co-fine  of  the  Courfe  55 - 9,913364 

T--  -  1  -1  -I 1 

to  the  Northing  12  Chains,  45  Links  13,095208 


Mark ,  If  your  Courfe  had  been  S.  E.  it  would 
have  been  the  fame  thing  as  N.  W.:  For  you  fee  in 
the  Tables  N.  and  S.  E.  and  W.  are  joined  toge- 

R  2  ther. 
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ther.  If  your  Degrees  exceed  45,  then  feek  for 
them  at  the  Foot  of  the  Table:  And  over  the 

Titles  N.  S.  E.  W.  find  out  the  Northing,  Southing, 
Eafting  or  Wefting. 

I  think  this  to  be  as  much  as  need  be  faid  con¬ 
cerning  the  preceding  Table :  As  for  the  finding  the 
Horizontal  Line  of  a  Hill,  and  fuch  like  things  by 
the  Table,  before  you  have  half  well  read  through 
the  Chapter  of  Trigonometry,  your  own  Ingenuity 
will  faff  enough  prompt  you  to  it. 
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9.998609 

8.903987 

I  I.O960I3 

25 

40 

8.910404 

9-998558 

8.91 1846 

11.088154 

20 

45 

8.918073 

9.998506 

8.919568 

I  1.080432 

15 

50 

8.925609 

9-998453 

8. 927^6 

1 1.072844 

10 

55 

8-933oi5 

9.998399 

8.934616 

11.065384 

5 

6o 

8.940296 

9.998344 

8.941952 
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Co-tang. 
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8.940296 

9.998344 

8.941952 

1 1.058048 

60 

5 

8.947456 

9.998289 

8.949168 

1 1.050832 

55 

IO 

8-954499 

9.998232 

8.956267 

11 -04373 3 

50 

*5 

8.961429 

9.998  ^4 

8-963255 

11.036745 

45 

>20 

8.968249 

9.9981 16 

8.970133 

I  I.O29867 

40 

25 

8.974962 

9.998056 

8.976906 

I  1.023094 

35 

30 

8.981573 

9.997996 

8.983577 

I  I.O16423 

30 

35 

8.988083 

9-997935 

8.990149 

I  I.OO985I 

25 

40 

8.994497 

9.997872 

8.996624 

11.003376 

20 

45 

9.0008l6 

9.997809 

9.003007 

IO.996993 

15 

50 

9.OO7O44 

9-997745 

9.009298 

10.990702 

10 

55 

9.OI3  l82 

9.997680 

9.015502 

IO.9S4498 

5 

6o 

9- 019235 

9.997614 

9.02 1620 
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0 

> 

Co- fine. 

Sine. 

Co-tang. 
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M 

Sine. 

Co-fine.  1 

Tangent. 

Co- tang. 

o 

9.019235 

9. 997614*9. 02 1620 

10.978380 

60 

’5 

9.025203 

9-997547 

9.027655 

*0.972345 

55 

10 

9.03 1089 

9.997480 

9.033609 

10.96639  1 

50 

15 

9.036896 

9.997411 

9.039485 

1 0.960515 

45 

20 

9.042625 

9-997341 

9.045284 

10.954716 

40 

25 

9.048279 

9.997271 

9.05 1008 

10.948992 

35 

3° 

9-053859 

9.997199 

9.056659 

10.943341 

3p 

35 

9-°59367 

9.997127 

9.062240 

IO-93  77^° 

25 

40 

9.064806 

9-997°53 

9.067752 

10.932248 

20 

45 

9.O7OI  76 

9.996979 

9.073197 

10.926803 

15 

50 

9.075480 

9.9969O4 

9.078576 

10.92 1424 

10 

55 

9.080719 

9.996828 

9.083891 

10.9  j  6109 

5 

60 

• 

0 

00 
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oc 

9.996751 

9.089144 

10.9 10856 
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7* 
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Sine. 

Co-fine,  j  Tangent- 

Co  tang. 

O 

9.085894 

9.996751 

9  089144 

10.9 10850 

60 

5 

9.091008 

9.996673 

9-094336 

10.905664 

55 

IO 

9.096062 

9.996594 

9.099468 

10.900532 

50 

15 

9.101056 

9-996514 

9.104542 

10.895458 

45 

20 

9.105992 

9-996433 

9.109559 

10.890441 

40 

25 

9.110873 

9-996351 

9.114521 

10.885479 

35 

30 

9.1 15698 

9.996269 

9.1 19429 

10.880571 

30 

35 

9.120469 

9.996185 

9.124284 

10.875716 

25 

40 

9.125187 

9.996100 

9.129087 

10.870913 

2C 

45 

9.129854 

9.996015 

9-133839 

10.866161 

15 

50 

9-134470 

9.995928 

9.138542 

10.861458 

IO 

55 

9-139037 

9.995841 

9.143196 

10.856804 

5 
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9-143555 
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M 

Sine. 

Co-fine. 

Tangent. 

Co-tang. 

o 

9-143555 

9-995753 

9.147803 

10.852197 

60 

5 

9.148026 

9.995664 

9-152363 

10.847637! 

55 

IO 

9*  I5245I 

9-995573 

9.156877 

XO. 843123 

50 

*5 

9.156830 

9.995482 

9-*6i347 

10.838653 

45 

20 

9.16x164 

9.995390 

9- *65774 

10.834226 

40 

25 

9-165454 

9-995297 

9.170*57 

10.829843 

35 

.IP 

9.169702 

9.995203 

9-*74499 

10.825501 

30 

35 

9.173908 

9.995108 

9.178799 

10.82  I  201 

25 

40 

9.178072 

9.995013 

9.183059 

10.8 16941 

20 

45 

9.182196 

9.994916 

9.I8728O 

10.812720 

*5 

5° 

9.186280 

9.9948l8 

9.I9I462 

10.808538 

10 

55 

9.190325 

9.994720 
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5 

60 

9.194332 

9.994620 
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9.994620 
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60 

5 
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9-994*59 

9.203782 

10.796218 

55 

IO 

9.202234 

9.994418 

9.207817 

10.792183 

50 
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9.2061 31 

9.994316 

9.21 1815 

10.788185 

45 
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9.209992 

9.99421  2 

9.215780 

10.784220 

40 

25 

9.213818 

9.994108 

9.219710 

10.780290 

35 

3_° 

9.217609 

9.994003 

9.223607 

*°-776393 

80 

35 

9.22 1 367 

9-993897 

9.227471 

*°-7725 29 

25 

40 

9.225092 

9.993789 

9.231302 

10.768698 

20 

45 

9.228784 

9.993681 

9-235*03 

IO.764897 

*5 

50 

9.232444 

9-993572 
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IO.761  128 

IO 

55 

9. 236073 

9.993462 

9.242610 
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5 
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M 
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Tangent. 

Co-tang. 

0 

9.239670 

9-993351 

9.246319 

10.753681 

60 

~5 

9-243237 

9.993240 

9.249998 

10.750002 

55 

IO 

9.246775 

9-993 1 27 

9.253648 

IO-746352 

5° 

r5 

9.250282 

9-993013 

9.257269 

10.742731 

45 

20 

9.253761 

9.992898 

9.260863 

10.739137 

40 

2  5 

9.25721 1 

9.992783 

9.264428 

10-735572 

35 

3° 

9.260633 

9.992666 

9.267967 

10.732033 

3? 

35 

9.264027 

9.992549 

9.271479 

IO.72852I 

25 

4° 

9-267395 

9.99243° 

9.274964 

10.725036 

20 

45 

9-270735 

9.992311 

9.278424 

IO.72I576 

15 

5° 

9.274049 

9.992190 

9.281858 

I0.7l8l42 

10 

55 

9-277337 

9.992069 
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6o 

9.280599 
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9.280599 

9.991974 
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10.71 1348 

60 
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9.283836 

9.991823 

9.292013 

10.707987 

55 

IO 

9.287048 
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9-295349 

10.704651 
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15 

9.290236 
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10.701338 

45 

20 
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9-3OI95i 

10.698049 

40 
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9.296539 
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9.305218 

10.694782 

35 

30 

9.299655 
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9.308463 

10.691537 

3° 

35 

9.302748 
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9.31x685 

10.6883 15 

25 

40 

9.3058x9 

9.990934 

9.3x4885 

10.6851 15 

20 

45 

9.308867 

9.9908O3 

9.318064 
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15 

5° 
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55 
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9.990538 
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M 

Sine. 

Co-fine. 

Tangent. 

Co-tang. 

o 

9-3*7879 

9.990404 

9-327475 

10.672525 

60 

5 

9.320840 

9.990270 

9-33057° 

10.669430 

55 

IO 

9.323780 

9.990134 

9-333646 

10.666354 

5° 

*5 

9.326700 

9.989997 

9.336702 

10.663298 

45 

20 

9-329599 

9.989860 

9-339739 

10.660261 

4  Q 

25 

9-332478 

9.989721 

9-342757 

10.657243 

35 

3? 

9-335337 

9.989582 

9-345755 

10.654245 

3° 

35 

9.338176 

9.989441 

9-348735 

10.651265 

25 

40 

9.340996 

9.989300 

9-35l697 

10.648303 

20 

45 

9-343797 

9. 989 1 57 

9.354640 

10.645360 

1 5 

5° 

9-346579 

9.989014 

9-357566 

10.642434 

10 

55 

9-349343 

9.988869 

9.360474 

10.639526 

4 

60 

9.352088 

9.988724 

9-363364 

10.636636 
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Co-tang. 

Tangent. 
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Co-fine. 

Tangent. 

Co-tang. 

O 

9.352088 

9.988724 

9-363364 

'io. 636636 

60 

5 

9-354815 

9.988578 

9.366237 

IO-633763 

55 

IO 

9-357524 

9.988430 

9.369094 

IO.63O906 

5° 

15 

9.360215 

9.988282 

9-37 *933 

IO.628067 

45 

20 

9.362809 

9-988133 

9-374756 

10.625244 

40 

25 

9-365546 

9.987983 

9-377563 

IO.622437 

35 

3° 

9.368185 

9.987832 

9.380354 

10.619646 

3° 

35 

9.370808 

9.987679 

9-383 1 29 

IO.61687I 

25 

40 

9-373414 

9.987526 

9.38588 8 

IO.614I 12 

20 

45 

9.376003 

9.987372 

9.388631 

I0.6l  I369 

1 5 

50 

9-37^577 

9.987217 

9.391360 

IO.60864O 

IO 

55 

9-38lI34 

9.987061 

9-394073 

IO.605927 

5 

60 

9-383675 
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M 

Sine. 

Co-fine. 

r  angent. 

Co-tang.  |  1 

0  < 

5.383675 

5.986904  ! 

5.396771 

9-399455 

9.402x24 

9.404778 

9.407419 

9.410045 

9.412658 

10.603229  T9 
10.600545  55 
10.597876  50 
10.595222  45 

10. 592581  4° 
10.589955  35 
10.587342  30 

5 

10  1 

l5  ' 

20 

25 

30 

5.386201  < 
5.388711  ! 
9.391206  ; 

9-393685  ! 
9.396150 

9.3Q860O 

5.986746  ! 

5.986587 

5.986427 

9.986266 

9.986104 

9.985942 

35 

40 

45 

50 

55 

60 

9-4OI°35 

9.403455 

9.405862 

9.408254 

9.4x0632 

9.412996 

9.985778 

9.985613 

9-9  85447 
9.985280 
9.985113 
9.984944 

9-4*5257 

9.417842 

9.420415 

9.422974 

9.425519 

9.428052 

10.584743  25 
10.582158  20 

io.579585  l5 

10.577026  10 
10.574481  5 

10.571948  _° 

J 

Co-fine. 

Sine. 

7 

Co-tang. 

5* 

Tangent.  M 

l5-  ,  _ 

M !  Sine. 

Co- fine. 

Tangent. 

Co-tang.  j 

I  ° 

,9.412996 

9.984944 

9.428052 

10.571948  60 

10.569427  55 
IO.56692O  5OI 
10.564424  45 

1  10.561941  401 

IO-55947I  35 
10.5570x2  30 

"5 

10 

15 

20 

r5 

3f 

35 

4° 

45 

5° 

55 

16c 

9-4J5347 

9.417684 

9.420007 

9.422318 

9.424615 

9.426899 

9.984774 

9.984603 

9.984432 

9.984259 

9.984085 

9.983911 

9-43°573 
9. 433080 

9-435576 

9.438059 

9.440529 

9.442988 

9.429170 

9-43*429 

9-433675 

9.435908 

9.438129 

9-440.338 

9-983735 

9.983558 

9.983381 

9.983202 

9.983022 

9,982842 

9-445435 

9.44787c 

9.450295 

9.452706 

9-45510/ 

9-4574-9^ 

Co-tang. 

IO-554565  25 
IO.552I3O  201 

io-5497°6  15 
10.547294  IOJ 
10.544893  5 

10.542504  o| 

1  Co-fine. 

Sine. 

Tangent.  1MI 
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M 

Sine. 

Co- fine. 

Tangent. 

Co  tans. 

0 

9.440$ 48 

9.982842 

9.457496 

1 0. 542504 

60 

5 

9-442535 

9.982660 

9-459875 

10.540125 

55 

I  10 

9.444720 

9.982477 

9.462242 

10-537758 

50 

15 

9.446893 

9.982294 

9.464599 

IO,535 4°i 

45 

20 

9.449054 

9.982 109 

9.466945 

IO-533°55 

40 

|25 

9.451204 

9.981924 

9.46928O 

10.530720 

35 

12 

9-453342 

9.981737 

9-47 1 605 

20.528395 

3° 

35 

9.455469 

9.981549 

9-473919 

IO.52608  I 

25 

40 

9-457584 

9.981361 

9.476223 

IO-523777 

20 

45 

9.459688 

9-981171 

9-4785i7 

10.521482 

15 

50 

9.461782 

9.980981 

9.480801 

10.519199 

10 

55 

9.463864 

9.980789 

9-483075 

IO.516925 

5 

6° 

■  1 

9-465935 

9.980596 

9-485339 

I0.5I466i 

0 

Co- fine. 
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Co- tang. 

:  Tangent. 
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M 

Sine. 

Co*  fine. 

Tangent. 

Co- tang. 

° 

9-465935 

9.980596 

9-485339 

10.514661 

60 

5 

9.467996 

9.980403 

9-48 7593 

10.512407 

55 

IO 

9.470446 

9.980208 

9.489838 

10.510162 

5° 

15 

9.472086 

9.980012 

9.492073 

10.507927 

45 

20 

9.4741 15 

9.979816 

9.494299 

10.505701 

40 

25 

9-476133 

9.979618 

9-496515 

10.503485 

35 

30 

9.478142 

9.979420 

9.498722 

10.501278 

30 

35 

9.480140 

9.979220 

9.500920 

10.499080 

25 

40 

9.482128 

9.979019 

9.503109 

10.496891 

20 

45 

9.484107 

9.978817 

9.505289 

10.49471 1 

15 

50 

9.486075 

9.9-8615 

9.507460 

10.492540 

IO 

55 

9.488034 

9.97841 1 

9.509622 

10.490378 

5 

60 

9.489982 

9.97820  6 

9.511776 

10.488224 
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Sine. 

Co- fine. 

Tangent. 

Co-tang. 

o 

9.489982 

9.978206 

9.511776 

10.488222 

60 

5 

9.491922 

9.978001 

9-513921 

10.486076 

55 

10 

9-493851 

9-977794 

9.516057 

10.483943 

50 

15 

9-495772 

9.977586 

9.518186 

10.481814 

45 

20 

9.497682 

9-977377 

9.520305 

10.479695 

4° 

25 

9.499584 

9.977167 

9.522417 

10.477583 

35 

30 

9.501476 

9-976957 

9.524520 

10.475480 

3p 

35 

9.503360 

9-976745 

9.526615 

1 0-4733  85 

25 

40 

9.505234 

9-976532 

9.528702 

IO.47I  298 

20 

45 

9.507099 

9.976318 

9.530781 

IO.4692I9 

15 

50 

9.508956 

9.976103 

9-532853 

IO.467  147 

10 

55 

9.510803 

9.975887 

9-534916 

IO.465084 

5 

60 

9.512642 

9.9756^0 

9-536972 
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Sine. 

Co-fine. 

Tangent. 

Co-tang.  | 

o 

9.512642 

9.975670 

9-536972 

10.463028 

60 

5 

9.514472 

9-975452 

9.539020 

10.460980 

55 

10 

9.516294 

9-975  233 

9.541061 

IO-458939 

50 

15 

9.518 !07 

9-9750I3 

9-543094 

IO.456906 

45 

20 

9.519911 

9.974792 

9-545”9 

IO.454881 

40 

25 

9.521707 

9-97457° 

9-547I38 

10.452862 

35 

3^ 

9-523495 

9-974347 

9-549H9 

IO.45085I 

30 

35 

9-525275 

9.974122 

9-551 1 53 

10.44$  $  47 

25 

40 

9.527046 

9-973897 

9-553*49 

IO.44685I 

20 

45 

9.5288 10 

9.973671 

9-555139 

IO.444861 

15 

5° 

9-530565 

9-973444 

9-557  1 

IO.442879 

IO 

55 

9-532312 

9-9732I5 

9-559°97 

IO.44O9O3 

5 

60 

9-534052 

9.97298  6 
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M 

Sine. 

Co-fme. 

Tangent. 

Co- tang. 

*  o 

9-534052 

9.972986 

9.561066 

*0-438934 

60 

5 

9-5357*3 

9-972755 

9.563028 

10.436972 

55 

IO 

9-537507 

9.972524 

9.564983 

10.435017 

5° 

*5 

9-539**3 

9.972291 

9.566932 

10.433068 

45 

20 

9-54093* 

9.972058 

9.568873 

10.431 127 

40 

25 

9.542632 

9.971823 

9.570809 

10,429191 

35 

3° 

9-544325 

9-971583 

9-57*73* 

10.427262 

30 

35 

9.54601 1 

9-97 1 35 1 

9.574660 

10.425340 

25 

40 

9.547689 

9-971 1  *3 

9.576576 

10.423424 

20 

45 

9-54936o 

9.970874 

9.578486 

10.42 1514 

*5 

50 

9.551024 

9-97o635 

9.580389 

10.41961 1 

IO 

55 

9.552680 

9-970394 

9.58228  6 

10.417714 

5 

Co 

9-554329 

9.970152 

9-584*77 

10.415823 

O 

0 

Co- fine. 

Sine. 

Co- tang. 

Tangent. 

~M 
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M 

Sine. 

Co- line. 

Tangent. 

Co- tang. 

O 

9-554329 

9.97°  1 5  2 

9.584177 

10.415823 

60 

5 

9*55597 1 

9.969909 

9.586062 

10.413938 

55 

IO 

9.557606 

9.969665 

9.587941 

10.41 2059 

50 

1 5 

9-559234 

9.969420 

9.5898/4 

10.410186 

45 

20 

9.560855 

9.969173 

9.59168 1 

10.408319 

40 

25 

9.562468 

9.968926 

9-593542 

10.406458 

35 

3p 

9.564075 

9.968678 

9-595398 

10.404602 

30 

35 

9.565676 

9.968429 

9-597247 

10.402753 

25 

40 

9.567269 

9.968 1 78 

9.599091 

10.400909 

20 

45 

9.568856 

9.967927 

9.600929 

10.399071 

*5 

50 

9-570435 

9.967674 

9.602761 

10.397239 

IO 

55 

9.572009 

9.967421 

9.604588 

10.395412 

5 

60 

9-573575 

9.967 1 66  j 

9.606410 

>0-393590 

O 

Co-fine. 

Sine,  j 

Co- tang. 

Tangent. 

M 
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22. 

M 

Sine. 

Co-fine. 

Tangent. 

Co-tang,  f 

o 

9-573575 

9.967166 

9.606410 

IO-39359° 

60 

5 

IO 

*5 

20 

9-5 

3° 

9-575*3 6 
9.576680 

9.578236 

9-579777 

9.581311 

9.582840 

9.966910 

9.966653 

9.966395 

9.966136 

9.965876 

9.965615 

9*608225 
9.610036 
9.61 1841 
9.613641 

9-6l5435 

9.617224 

l°.39i775 

10.389964 
10.388 1 59 
10.386359 
10.384565 
10.382 776 

55 

50 

45 

4° 

35 

3° 

35 

40 

>45 

5° 

55 

60 

9.584361 

9-585877 

9.587386 

9.588890 

9.590387 

9.591878 

9 -965353 

9-965°9° 

9.964826 

9.96456° 

9.964294 

9.964026 

9.619OO8 

9.62O787 

9.622561 

9.62433° 

9.626093 

9.627852 

10.380992  25 
10.379212  20 

IO-377439jI5 
10.375670' 10 

IO-3739°7 '  5 
10.3721481  0 

■  Confine. 

Sine. 

Co-tang. 

Tangent.  M 
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M 

Sine. 

Co-fine. 

Tangent. 

Co-tang. 

O 

9.591878 

9.964026 

9.627852 

10.372148 

60 

5 

io 

15 

20 

2  5 
3? 

9-593363 

9.594842 

9-5963*5 

9-597783 

9.599244 

9.600700 

9-963757 

9.963488 
9*9^32 1 7 

9.962945 

9.962672 

9.962393 

9.629606 

9-6  3 1 355 
9.633098 

9.634838 

9.636572 

9.6383O2 

to.  3 7°3 94 
10.368645 

10.366902 

10.365162 

10.363428 

10.36x698 

55 

50 

45 

40 

35 

30 

35 

40 

45 

50 

55 

60 

9.602150 

9.603594 

9.605032 

9.606465 

9.607892 

9.609313 

9.962123 

9.961846 

9-96l569 
9.961  290 

9.961OI  I 

9.960730 

9.64OO27 

9.641747 

9.643463 

9-%i74 
9.64688  I 

9.648583 

JO-359973 

10.358253 

IO-356537 

10.354826 

10.353119 

IO-35I4I7 

25 

20 

*5 

10 

5 

0 

Co-line. 

Sine. 

Co-tang. 

Tangent.  M 
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24. 

M 

Sine. 

Co- fine. 

Tangent. 

Co-tang.  1 

O 

9.6093,3 

9.960730 

9.648583 

10.351417! 

60 

5 

9.610729 

9.960448 

9.650281 

1 0.349719' 

55 

IO 

9.612140 

9.960165 

9.651974 

10.348026 

5° 

15 

9-613545 

9.959882 

9.653663 

lo-34-6337 

45 

20 

9.614944 

9-9 59596 

9-655348 

10.344652 

40 

25 

9.616338 

9.95931° 

9.657028 

IO.342972 

35 

32 

9-617727 

9.959023 

9.658704 

IO.34I296 

3° 

35 

9.61 91 10 

9-958734 

9.660376 

IO-339624 

25 

40 

9.620488 

9.958445 

9.662043 

IO-337957 

20 

45 

9.621 861 

9.958154 

9.663707 

10.336293 

x5 

50 

9.623229 

9-957863 

9.665366 

IO-334^34 

10 

55 

9.624591 

9-95757° 

9.66702 1 

10.332979 

5 

60 

9.625948 

9.957276 

9.668673 

10.331327 

0 

Co- fine. 

I  Sine. 

Co-tang. 

Tangent. 

M 
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25. 

M 

Sine. 

Co- fine. 

Tangent. 

Co-tang. 

O 

9.625948 

9.957276 

9.668673 

10.331  327 

60 

5 

9.627300 

9.956981 

9.670320 

10.329680 

55 

10 

9.628647 

9*956684 

9.671963 

10.328037 

5° 

15 

9.629989 

9-956387 

9.673602 

10.326398 

45 

20 

9.631326 

9.956089 

9.675237 

10.324763 

40 

25 

9.632658 

9.955789 

9.676869 

10.323131 

35 

3° 

9.633984 

9.955488 

9.678496 

10.322504 

3° 

35 

9.635306 

9.955186 

9.680120 

10.319880 

25 

40 

9.636623 

9.954883 

9.68 1 740 

10.318260 

20 

45 

9-637935 

9-954579 

9-683356 

10.316644 

T  r 

1  D 

50 

9.639242 

9.954274 

9.684968 

10.315032 

IO 

55 

9.640544 

9.953968 

9.686577 

!°-3I3423 

5 

60 

9. 641 842 

9.953660 

9.688182 

IO.3I  l8l8 

O 

Co-fine. 

Sine. 

Co-tang. 

Tangent. 

M 
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26. 

M 

Sine. 

Co-fine.  | 

Tangent. 

Co- tang. 

O 

'  _ _  „ 

9.641 842 

9.95^6-60 '9.688  1 82 

10.3  1 1 8  18 

60 

5 

9-643 135 

9-953  35 2 

9.689783 

103102 1  7 

551 

IO 

9.644423 

9.953042 

9.69 138 1 

10.308619 

50 

15 

9.645706 

9-95273* 

9.692975 

10.307025 

45 

20 

9,646984 

9.952419 

9.694566 

10-3°5434 

40 

25 

9.648258 

9.952  106 

9.696153 

10.303847 

35 

30 

.9.649527 

9.951791 

9.697736 

IO.2O2264. 

3p 

35 

9.650792 

9.951476 

9.6993  16 

IO.3OO684 

2  5 

40 

9.652052 

9-95i  *59 

9.700893 

10.299  107 

20 

45 

9.653308 

9.930841 

9.702466 

10.297534 

15 

50 

9.654558 

9.950522 

9.704036 

IO.295964 

IO 

55 

9.655805 

g. 930202 

9.705603 

10.294397 

v  5 

60 

9.657047 

9,94988 1 

9.707166 

10.292834 

O 

i 

i 

Co- fine. 

Sine. 

1  Co-tang. 

Tangent. 

i  EM 

1  -  -  6'- 
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 .. 

M 

Sine. 

Co  fine. 

Tangent 

Co-tang. 

O 

9.657047 

9.94988  1 

9.707166 

10.292874 

60 

5 

9.658284 

9-949558 

9.708  726 

10.291274 

55 

TO 

9-659517 

9-949  23  5 

9.71028  2 

10.289718 

5° 

15 

9.660746 

9.9489IO 

9. 71 1836 

10.288  104 

45 

20 

9.661970 

9.948584 

9-7I3386 

10.286614 

40 

25 

9.663190 

9.948257 

9-  7 1 4933 

10.285067 

35 

30 

9.664406 

9.947929 

9-7l6 477 

10.283523 

70 

35 

9.665617 

9.947600 

9.718017 

10.28  1983 

25 

40 

9.666824 

9.947269 

9-719555 

10.280445 

2C 

45 

9.668027 

9-946937  9  721089 

10.2789 1 1 

15 

50 

9.66922  5 

9  946604  9.72262 1 

10.277279 

IO 

55 

9.670419 

9.946270 19.724149 

10.275851 

5 

60 

9.671609 

9-945935 

I9.725674 

10.274.726 

O 

Co- fine. 

Sine. 

Cooing. 

Tangent. 

M 
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28. 

M 

Sine. 

Co- fine. 

Tangent 

Co-tang. 

0 

9.671609 

9:945935 

9.725674 

10.274326 

60 

5 

9-672795 

9-945598 

9.727197 

10.272803 

55 

10 

9  675977 

9.94526 1 

9.728716 

10.271284 

50 

15 

9-675155 

9.944922 

9.730233 

10.269767 

45 

20 

9.676328 

9.944582 

9-7317 46 

10.268254 

40 

25 

9.677498 

9.944241 

9-733257 

10.266743 

35 

3P 

9*678663 

9.94389 9 

•734764 

10.265236 

80 

35 

9.679824 

9-9*?  ^555 

9.736269 

10.263731 

25 

40 

9.680982 

9-,  +.3210 

9-73777 1 

10.262229 

?o 

45 

9.682135 

9.942864 

9.739271 

10.260729 

T5 

50 

9.683284 

9.942517 

9.740767 

10.259233 

10 

55 

9.684430 

9.942169 

9.74226l 

ro.257739 

5 

DO 

9.685571 

9.941 8l9 

9-743752 

10.256248 

0 

Co-fine. 

Sine. 

Co-tang. 

Tangent. 

M 

6l. 

29. 

M 

Sine. 

‘  Co-ime. 

Tangent 

!  Co- tang. 

O 

9-68.5  571 

9.941819 

9743751 

10.2  56248 

60 

5 

9.6867O9 

9.94 1 469 

9.745240 

io-25476o 

55 

10 

9.687843 

9.941 117 

9.746726 

10.253274 

50 

15 

9.688972 

9.940763 

9.748209 

IO.25I  79  I 

45 

20 

6.69OO98 

9.940409 

9.749689; 

10.2505  1  1 

40 

25 

9.691 220 

9.940054 

9.751 167 

10.248833 

35 

30 

9.692339 

9.929697 

0.752642 

10.247358 

30 

35 

9-693453 

9.939339 

9.754115 

IO.245885 

2  5 

40 

9.694564 

9.9389  80 

9-755585 

IO.2444I  5 

20 

45 

9.6c)  5  671 

9,938619 

9.757052 

10.242948 

15 

5° 

9.696)75 

9.938258 

9-7585i? 

IO.24  T 48  J 

IO 

55 

9.697874 

9-937^95 

9-759979 

10.24002  I 

5 

60 

9.69897O 

9-937531 

9.761439 

IO.238561 

O 

1  1  !!!"■*" 

Co- fine. 

Sine,  | 

Co  tang.  | 

Tangent. 

M 
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3°- 

M 

Sine. 

Co-fme. 

Tangent. 

Co-tang. 

■-hj 

o 

9.698970 

9-93753* 

9761439 

10.238561 

60 

5 

9.700062 

9-937lb5 

9.762897 

10.237103 

55 

IO 

9.70U51 

9.936799 

976435 2 

10.235648 

50 

*5 

9.70223 6 

9-936431 

9.765805 

10.234195 

45 

20 

9703317 

9.936062 

9767255 

10.232745 

40 

2  5 

9704395 

9-935692 

9.768703 

10.2312  97 

35 

3° 

9705469 

9-935320 

9.770148 

10.229852 

30 

35 

9706539 

9.934948 

9.771592 

10.228408 

25 

40 

9.707606 

9-934574 

9773033 

10.226967 

20 

45 

9.708670 

9-934*99 

9-77447* 

10.225529 

*5 

5° 

9709730 

9.933822 

9.775908 

10.224092 

10 

55 

9.710786 

9-933445 

9-777342 

10.222658 

5 

Co 

97H839 

9.933066 

9778774 

10.221226 

0 

Co  fine. 

Sine.  1 

Co- tang. 

Tangent. 

M 

59 • 

5 

M 

[  Sine. 

Co- fine. 

Tangent. 

Co- tang. 

° 

|9711«397-933o66 

9778774 

10.22  1226 

60 

5 

9. 7  £  2889 

9.932685 

9.780203 

10.2 19797 

55 

IO 

97*3935 

9-932304 

9.781631 

10.218369 

50 

*5 

9714978 

9-93*92* 

9.783056 

10.21694.4 

45 

2Q 

9.716017 

9-931537 

9.784479 

I0.2I552I 

40 

z5 

97I7°53i9>93I152 

9.785900 

10.214100 

35 

30 

9.71  8085  3  9.93O 766 

9.7873*9 

I0.2'I268l 

?o 

35 

97191 1419.930378 

9.788736 

10.21 1264 

25 

40 

9.720140*9  929989 

9.79015* 

10.209849 

20 

45 

9.7H  102 

9.929599 

9.791563 

10.208437 

*5 

50 

9.722181 

9.929207 

9792974 

10.207026 

IO 

55 

9723*97 

9.928815 

97943b,3 

10.20561 7 

5 

60 

9.722.2  IO 

9.928420 

9-795789 

10.2042 1 1 

O 

Co- fine. 

Sine. 

Co-  tang. 

Tangent. 

M 
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M 

Sine. 

j  Co-fine. 

Tangent. 

Co-tang.  | 

O 

9.7242  JO 

9.928420 

9795789 

10. 2042 1  x 

60 

5 

9.725219  9.928025 

9.797194 

10.202806 

55 

IO 

9.726225  |  9. 927629 

9798596 

10.201404 

50 

15 

9.727228  9.9272*31 

9799997 

10.200003 

45 

20 

9.72822719.926831 

9.801396 

10.198604 

40 

25 

9.729223  9.92643? 

9.802792 

10  197208 

35 

30 

9.7202  17  [9.926029 

9.804187 

10.1958  r  3 

30 

35 

9.73  I  206  *9.925626 

9.805580 

xo. 194420 

25 

40 

9732I93 

9.925222 

9.806971 

10.193029 

20 

45 

9733J77 

9.924816 

9.808361 

10.19x639 

15 

50 

9-734I57 

9.924409 

9.809748 

10.190252 

IO 

55 

9735135 

9  924001 

9.811134 

xo.  188866 

5 

60 

9.736109 

9.923591 

9.812517 

10.187483 

0! 

_ I 

Co-fine. 

Sine.  |Co  tang. 

Tangent. 

1M 

57- 

33- 

M 

Sine. 

Co- fine. 

Tangent. 

Co  tang. 

O 

9.736109 

9-923591 

9.812517 

10. 187483 

60 

5 

9.737080 

9.923181 

9.813899 

10. 1 86101 

55 

IO 

9.738048 

9.922769 

9.8 15280 

10.184720 

50 

l5 

9739013 

9-922355 

9. 8 1 6658 

i0-i83342 

45 

20 

9739975 

9.92  I94O 

9.8 1 8035 

IO.I81965 

40 

25 

9740934 

9.921524 

9.819410 

10.180590 

35 

30 

9.741889 

9.92  /  107 

9.820783 

IO.I792I7 

30 

35 

9.742842 

9.920688 

9.822154 

IO.I77846 

25 

40 

9743792 

9.920268 

9.823524 

IO.I76476 

20 

45 

9744739 

9.9  I9846 

9.8  24893 

10.175107 

15 

5° 

9745683 

9.9X9424 

9.826259 

10.173741 

IO 

55 

9.746624 

9.9  I9OOO 

9.827624 

IO.I72376 

5 

60 

9747562 

9.918574I 

9.828987 

1 0. 1 7 1013 

O 

Co- fine. 

Sine. 

Co-tang. 

Tangent. 

M 
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**• 

M 

Sine. 

Co-fine. 

Tangent. 

Co-tang.  , 

O 

9.747562 

9.918574 

9.828987 

IO.I7IOI3 

60 

A 

9.748497 

9.918147 

9.830349 

10.169651 

55 

IO 

9.749429 

9.911719 

9.831709 

IO.I6S29I 

5° 

15 

9.750358 

9.9  17290 

9.833068 

IO.I66932 

45 

20 

9.751284 

9-9J6859 

9-834425 

10.105575 

40 

25 

9.752208 

9.916427 

9-835780 

10. 164220 

35 

30 

9.753128 

9.9I5994 

9- 837234 

10.162866 

32 

35 

9.754046 

9-9I5559 

9.838487 

10.161513 

25 

40 

9.754960 

9.915123 

9.839838 

10. 160162 

20 

45 

9-755 872 

9.914685 

9.841187 

10.158813 

x5 

5° 

9.756782 

9.9I4246 

9-842535 

10.157465 

IO 

55 

9.757688 

g.gi^8o6 

9.843882 

10. 1561 1 8 

5 

60 

vt: 

CO 

9.913365 

9.845227 

10.154773 

O 

Co-fine. 

Sine. 

•  Co-tang. 

Tangent. 

M 

55* 

35- 

Mj  Sine. 


o\9^69} 

5j  9-759492 

io  9.760390 

15  9.761285 

20  9.762177 

25  9.763067 

30  9-7^3954 

35  9-764838 

40  9.765720 

45  9-766598 
50  9-767 475 
55  9768348 
6°  9.769219 

Co-fine. 


Co-fine. 


Tangent. 


9-9I3365!  9.845227 


9.912922 

9.912477 

9.912031 


Co-tang.  | 


9-84657°, 

9.847913 

9.849254 


9.911584' 9-85°593! 
9. 911136*9. 851931- 
9.910686I 9.853268 ] 

9.854603; 

9-855938! 

9.857270 
9.858602 
9.859932 
9.861261 

Co-tang. 


9.910235 

9.909782 

9.909328 

9.908873 

9.908416 

9-907958 

Sine. 


IQ-154773 

IO-I5343° 

10. 1 52087 

10. 1 50746 

10.149407 

10.148069 

10. 146732 

IO-I45397 

1  o.  144062 
10.142730 
10.141398 
10.140068 
10.138739 

Tangent. 


60 

55 

5° 

45 

40 

35 

30 

25 

20 

*5 

10 

5 

o 

M 


54- 
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M 

Sine. 

Co-fine. 

Tangent. 

Co-tang. 

o 

9.769219 

9.907758 

9.861261 

10.138739 

60 

5 

9.770087 

9-907498 

9.862589 

1 0- 1 3  741 I 

55 

IO 

9.770952 

9.907037 

9.863915 

10.136085 

50 

r5 

9.771815 

9-906575 

9.865240 

10.134760 

45 

20 

9.772675 

9.9061 1 1 

9.866564 

10.133436 

40 

25 

9-773533 

9.905645 

9.867887 

10.132133 

35 

3° 

9.774388 

9.905179 

9.869209 

10.130791 

30 

35 

9.775240 

9.904711 

9.870529 

10.129471 

25 

40 

9.776090 

9.904241 

9.871849 

10.128151 

20 

45 

9776937 

9.903770 

9.873167 

10.126833 

15 

50 

9.777781 

9.903298 

9-874484 

10. 1 25561 

10 

55 

9.778624 

9.902824 

9.875800 

10. 124200 

5 

60 

9.779463 

9.902349 

9.877114 

10.122886 

0 

Co-fine. 

Sine. 

Co-tang. 

Tangent. 

M 

53- 

37- 

Ml 
■  ‘ 

Sine. 

Co-fine. 

Tangent. 

Co-tang. 

O 

9.779463 

9.902349 

9.877114 

10.122886 

60 

5 

9.780300 

9.901872 

9.878428 

10.121572 

55 

IO 

9.781134 

9.901394 

9.879741 

10. 1 20259 

50 

J5 

9.78 1966 

9.900914 

9.881052 

10.1 18948 

45 

20 

9.782  796 

9.900433 

9.8823  63 

IO- 1 1 7637 

40 

25 

9.783623 

9.899951 

9.883672 

10.1 16328 

35 

30 

9.784447 

9.899467 

9.884980 

10. 1 15020 

30 

35 

9.785269 

9.89898 1 

9.886288 

10. 1 13712 

25 

40 

9.786089 

9.898494 

9.887594 

10. 1 1 2406 

20 

45 

9.786906 

9.898006 

9.888900 

10. 1 1 1 100 

15 

50 

9.787720 

9.897516 

9.890204 

10. 109796 

IO 

55 

9.788532 

9.897025 

9.891507 

10.108493 

5 

60 

9.789342 

9.896530 

9.892810 

10.107190 

O 

Co-fine. 

Sine. 

Co-tang. 

Tangent. 

M 

52.  | 
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M 

Sine. 

Co-fine,  j 

Tangent. 

Co-tang. 

O 

9.789342 

9.896532  9.892810 

10. 107 1 90 

60 

5 

9.790149 

9.896038 

9.8941 1 1 

10.105889 

55 

IO 

9.790954 

9.895542 

9-895412 

10.104588 

50 

15 

9  •79I757 

9.895045 

9.896712 

10.103288 

45 

20 

9-792557 

9.894546 

9.898010 

10.101990 

40 

25 

9-793354 

9.894046 

9.899308 

10. 100692 

35 

3 ° 

9.794150 

9.893544 

9.900605 

10.099395 

30 

35 

9.794942 

9.893041 

9.90190] 

10.098099 

25 

40 

9-795733 

9- 892536 1 

9.903197 

10.096803 

20 

45 

9.796521 

9.892030]9.90449r 

10.095509 

15 

50 

9.797307 

9.891523  j  9. 905785 

10.094215 

10 

55 

9.79809I 

9.89101 3 

9.907077 

10.092923 

5 

60 

9.798872 

9.890503 19.908369 

10.09163 1 

0 

1 

Co-fine. 

Sine. 

Co-tang. 

Tangent. 

M 

51- 

39- 

M 

Sine. 

Co-fme. 

Tangent. 

Co-tang. 

O 

9.798872 

9.890303 

9.908369 

10.091631 

60 

5 

9.799651 

9.889990 

9.909660 

10.090340 

55 

10 

9.800427 

9.889477 

9.910951 

10.089049 

50 

15 

9.801201 

9.888961 

9.912240 

TO.  087760 

45 

20 

9.801973 

9.888444 

9-913529 

IO.086471 

40 

25 

9.802743 

9.887926 

9.914817 

10.085183 

35 

3° 

9.80351 1 

9.887406 

9.916104 

IO.083893 

30 

35 

9.804276 

9.886885 

9.9x7391 

IO.082609 

25 

40 

9.805039 

9.886362 

9.918677 

10.08 1323 

20 

45 

9.805799 

9.885837 

9.919962 

IO.080038 

J5 

50 

9.806557 

9.885311 

9.921247 

10.078753 

10 

55 

9.807314 

9.884783 

9.922530 

10.077470 

5 

60 

9.808067 

9.884254 

9.923814 

10.076186 

O 

Co-fine. 

Sine. 

Co:tang. 

Tangent. 

,M 

50. 
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40. 

M 

Sine. 

Co- fine. 

Tangent. 

Co-tang. 

O 

9.808067 

9.884254 

9.923814 

10.076186 

60 

5 

9.8088 19 

9.883723 

9.925096 

10.074904 

55 

IO 

9.809569 

9.883191 

9.926378 

10.073622 

50 

1 5 

9.8 10316 

9.882657 

9.927659 

10.072341 

45 

20 

9.81 1061 

9.882121 

9.928940 

xo.  071060 

40 

25 

9.811804 

9.88 1 584 

9.930220 

10.069780 

35 

3_o 

9.812544 

9.88 1046 

9-93*499 

10.068501 

30 

35 

9.8-13283 

9.880505 

9.932778 

10.067222 

25 

40 

9.8 1 4019 

9.879963 

9.934056 

XO. 065944 

20 

45 

9.814753 

9*879420 

9-935333 

10.064667 

15 

50 

9.815485 

9-878875 

9.93661 I 

10.063389 

10 

55 

9.8 16215 

9.878328 

9.937887 

10.062 1  x  3 

5 

60 

9.8 16943 

9.877780 

9-939*63 

10.060837 

0 

Co-fine. 

Sine. 

Co-tang. 

Tangent. 

M 

49. 

41. 

Ml 

Sine. 

Co-fine. 

Tangent. 

Co-tang. 

O 

9.816943 

9.877780 

9.939163 

10.060837 

60 

,  5 

9.817668 

9.877230 

9-940439 

10.059561 

55 

10 

9.818392 

9.876678 

9.941713 

10.058287 

50 

x5 

9.819113 

9.8761 25 

9.942988 

10.057012 

45 

20 

9.819832 

9-875571 

9.944262 

*°-°55738 

40 

25 

9.820550 

9.875014 

9-945535 

IO.O54465 

35 

30 

9.82 1 265 

9.874456 

9.946808 

10.053192 

3° 

35 

9.821977 

9.873896 

9^948081 

10.051 9x9 

25 

40 

9.822  688 

9-^73335 

9-949353 

IO.O50647 

20 

45 

9-823397 

9.872772 

9.950625 

10.049375 

x5 

50 

9.824104 

9.872208 

9.951896 

IO.O48IO4 

10 

55 

9.824808 

9.87J64I 

9-953*67 

IO.O46833 

5 

60 

9.82551 1 

9.871073 

9-954437 

10.045563 

O 

Co-line. 

Sine. 

Co-tang. 

Tangent. 

M 

48 . 

1 
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M 

Sine. 

Co-fine. 

Tangent. 

Co-tang,  j 

O 

9.825511 

9.871073 

9-954437 

!0. 0455O3  ; 

60 

5 

9.82621 1 

9.870504 

9-9557 08 

10.044292 

55 

IO 

9.826910 

9-869933 

9-95^977 

IO.O43O23 

50 

15 

9.827606 

9.869360 

9.958247 

IO.O4I75J 

45 

20 

9.828301 

9.868785 

9-959516 

IO.O4O484 

40 

25 

9.828993 

9.868209 

9.960784 

10.039216 

35 

3° 

9.829683 

9.86763 1 

9.962052 

10.037948 

30 

35 

9.830372 

9.867051 

9.963320 

IO.O3668O 

25 

40 

9-83  X058 

9.866470 

9.964588 

IO.O354I2 

20 

45 

9.831742 

9.865887 

9.965855 

IO.O34I45 

15 

50 

9.832425 

9*865302 

9.967I23 

10.032877 

10 

55 

9.833io5 

9.864716 

9.968389 

I0.03l6l  I 

5 

60 

9-833783 

9.8641 27 

9.969656 

IO.O3O344 

0 

Co-fine. 

Sine. 

Co-tang. 

Tangent. 

M 

47- 

\ 

43- 

M 

Sine. 

Co-fine. 

Tangent. 

Co-tang. 

O 

9-833783 

9.864127 

9.969656 

10.030344 

60 

5 

9.834460 

9.863538 

9.970922 

10.029078 

55 

IO 

9-835134 

9.862946 

9.972188 

10.0278 12 

50 

9.835807 

9-86  2353 

9-973454 

10.026546 

45 

20 

9-836377 

9,86l  758 

9.97472° 

10.025280 

40 

25 

9.837146 

9.861 1 6 1 

9-975985 

10.024015 

35 

3° 

9.837812 

9.860562 

9.97725° 

10.022750 

3° 

35 

9-838477 

9.859962 

9-9785I5 

10.021485 

25 

40 

9.839140 

9.859360 

9.979780 

10.020220 

20 

45 

9.839800 

9.858756 

9.98  IO44 

10.018956 

1  D 

5° 

9.840459 

9.858151 

9.9823O9 

10.017691 

IO 

55 

9.841 1 16 

9-857543 

9-983573 

10.016427 

r* 

D 

60 

9.841771 

9-856934 

9.984837 

10.015163 

O 

Co-fine. 

Sine. 

Co-tang. 

Tangent. 

M 
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M 

Sine. 

Co-fine. 

Tangent. 

Co-tang. 

o 

1 

IO 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

9.841771 

9.842424 
9.8430  76 

9-843725 

9.844372 

9.845018 

9.845662 

9.856934 

9*856223 

9.855711 

9.855096 

9.854480 

9.853862 

9.853242 

9.984837 

9.986101 

9.987365 

9.988629 

9.989893 

9.991156 

9.992420 

10.015163 

10.013899 

10.012635 

10.011371 

10.010107 

10.008844 

10.007580 

60 

55 

50 

45 

40 

35 

3p 

25 

20 

J5 

10 

5 

0 

9.846304 

9.846944 

9.847582 

9.848218 

9.848852 

9.849485, 

9.852620 
9.851997 
9.851372 
9.850745 
9.8501 16 
9.849485 

9.993683 

9.994947 

9.996210 

9-997473 

9.998737 

10.00000 

10.006317 
!o. 005053 
10.003790 
10.002527 
10.00*263 
10.000000 

Co-fine.  1  Sine. 

Co-tang. 

Tangent. 

M 

45* 

A  TABLE 
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N. 

Logarith. 

N. 

Logarith. 

N. 

Logarith. 

1 

o.ooooco 

1 

34 

*•53*479 

67 

1.826075 

2 

0.301030 

35 

f.544068 

68 

1.832509 

3 

0.477121 

36 

*•556303 

69 

1.838849 

-  4 

0.602060 

37 

1.568202 

70 

1.84509-8 

5 

0.698970 

38 

I-579783 

7i 

1.851258 

6 

0.778151 

39 

I.591664 

72 

*•  857332 

7 

0.845098 

40 

1.602060 

73 

I.863323 

8 

0-9°309° 

41 

1.612784 

74 

1.869232 

0 

0.954242 

42 

I.623249 

75 

I.87506l 

IO 

1 .000000 

43 

I.633468 

76 

1.8808 13 

1 1 

1. 041393 

44 

[-643452 

77 

I.88649I 

12 

1.079181 

45 

1.653212 

78 

1.892094 

*3 

1,1 1 6943 

46 

I.662758 

79 

I.897627 

*4 

I.l46l28 

47 

I.672O98 

80 

I-9°3°9o 

15 

f  .  I  7609  I 

4^ 

i  .68 1241 

81 

1.908485 

16 

1 .2041 20 

49 

1.690196 

82 

*•9*3814 

*7 

1.230449 

5° 

1.698970 

83 

1.919078 

18 

1.255272 

51 

1. 70757° 

84 

1 .924279 

*9 

'•2  7^753 

52 

1.716003 

85] 

1.929419 

20 

1.301230 

53 

1.724276 

86' 

1.934498 

21 

I.  322219 

54 

1732394 

87  1. 9395*9 

2  2 

t. 342422 

55 

1.740362 

88 

1.944482 

2  3 

I.36l728 

56 

1.748 188 

89 

1.949390 

24 

I.3802II 

57 

1755875 

90 

1.954242 

25 

1.397940 

5  8 

1.763428 

9i 

1.959041 

26 

*•4*4973 

59 

1770852 

92 

1.963788 

27 

*•43 1 364 

60 

1.778151 

93 

1.968483 

28 

*•447*58 

6l 

*-7s533c 

94 

1.973*28 

29 

I.462398 

62 

1.792391 

95 

1.977723 

.30 

I.  47712  I 

63 

1.799340 

96 

1.982271 

3  1 

1.491361 

64 

1. 806l80 

97 

1 .986772 

32 

1. 505 1 50 

65 

1.812913 

98 

1.991226 

33 

1.518514 

66 

1.819543 

99 

1-995635 

34 

*•53 *479 

— 

67 

I.82607f 

IOO 

2.000000 

IOO 
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N\ 

Logarich. 

N. 

Logarith. 

N. 

Logarith. 

IOI 

2.00432  1 

234 

2.127105 

I67 

2.222716 

102 

2.008600 

135 

2.130334 

168 

2.225309 

103 

2.012837 

136 

2-I33539 

169 

2.227887 

IO4 

2.°i7°33 

i37 

2.I3672I 

170 

2.230449 

105 

2.C2II89 

138 

2.139879 

I7I 

2.232996 

106 

2.0253o6 

139 

2.i43oi5 

172 

2.235528 

IO7 

2.029384 

140 

2.l46l28 

273 

2.238046 

IO8 

2.033424 

141 

2.149219 

x74 

2.240549 

IO9 

2.037426 

142 

2.152288 

*75 

2.243038 

I  IO 

2.041393 

143 

2- 155336 

I76 

2-2455I3 

III 

2.045323 

144 

2.  158362 

x77 

2.247973 

112 

2.049218 

H5 

2.  161368 

178 

2.250420 

"3 

2.053078 

I46 

2-164353 

179 

2.252853 

I  14 

2.O569O5 

47 

2.167317 

l80 

2.255273 

115 

2.060698 

148 

2.I70262 

l8  I 

2.257679 

I  l6 

2.064458 

149 

2.173186 

l82 

2.2  6o07I 

II? 

2.068l86 

150 

2. 17609I 

183 

2.262451 

I  l8 

2.0?  1882 

I51 

2.178977 

I84 

2.2648  l8 

119 

2-075547 

*52 

2.181844 

185 

2.267172 

120 

2.O79181 

153 

2.184691 

186 

2.2695I3 

I  21 

2.082785 

155 

2.187521 

187 

2.271842 

I  2  2 

2.086359 

255 

2.190332 

188 

2.274158 

123 

2.089905 

156 

2.193125 

189 

2.276462 

124 

2.09342  2 

x57 

2.195899 

190 

2.278754 

125 

2.O969IO 

158 

2. 198657 

191 

2.281033 

126 

2.100371 

*59 

2.201397 

192 

2.283301 

12? 

2.IO3804 

l60 

2.2041  IO 

l93 

2.285557 

128 

2.  IO7209 

l6l 

2.206826 

194 

2.287802 

I29 

2.1 10589 

162 

2.209515 

1 95 

2.290035 

I30 

2.113943 

163 

2.212187 

I96 

2.292256 

2.II727I 

163 

2.214844 

197 

2.294466 

132 

2.120574 

165 

2.217484 

I98 

2.296665 

133 

2.I23852 

l66 

2. 220108 

199 

2.298853 

134 

2.I27IO5 

■ 

I67 

2. 222716 

200 

2.301029 

• 

» 

200 
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N. 

Logarith. 

201 

202 

203 

204 

205 

2.3031961 

2-30535i 

2.307496 

2.309630 

2.311754 

206 
20  7 
208 

209 

210 

2.3x3867 

2-3I597° 

2.318063 

2.320146 

2.322219 

21 1 

212 

213 

214 

215 

2.324282 
2.326336 
2.328  270 
2.3304x4 
2.332438 

216 

217 
2  I  8 

219 

220 

2-334454 

2-336459 

2-338456 

2.340444 

2.342422 

22  1 

222 

223 
224 
2  2  5 

2-344392 
2-346353 
2.3483  05 
2.350248 
2.352183 

226 

227 

228 

229 

23° 

2.354x08 

2.356026 

2-357935 

2-359835 

2.361728 

231 

232 

233 

234 

2.36361 2 
2.365488 
2.367356 
2.3692 1 6 

N. 

Logarith. 

234 

2.369216 

235 

2.37IO68 

236 

2.372912 

237 

2.374748 

238 

2-376577 

239 

2.378398 

240 

2.38021  I 

241 

2.382017 

242 

2.383815 

243 

2.385606 

244 

2.387389 

245 

2.389166 

246 

2-390935 

247 

2.392697 

248 

2.394452 

249 

2.396199 

250 

2.397940 

251 

2.399674 

252 

2.4OI4OI 

253 

2.403X21 

254 

2.404834 

255 

2.40654O 

256 

2.408239 

2  57 

2.409933 

258 

2.41  I619 

259 

2.413299 

260 

2.414973 

26i 

2.41664I 

262 

2.4183OI 

263 

2.419956 

264 

2  421604 

265 

2.423246 

266 

2.424882 

267 

2.426511 

N. 

Logarith. 

267 

268 

269 

270 
271 

272 

273 

274 

2  75 
276 

2.42651 1 
2.428135 
2.429752 
2.421364 
2.432969 

2-434569 

2.436163 

2-43775i 

2-439333 

2.440909 

2  77 
278 

2  79 

280 

28 1 

2.442479 

2.444045 

2.445604 

2.447158 

2.448706 

282 
28  3 

284 

285 

286 

2-450249 
2.45 1 786 

2.453318 

2.454845 

2.456366 

287 

288 

289 
29c 
291 

i. 457889 

l'4r59392 

460898 

2.462398 

2.463893 

292 

293 

294 

295 

29^ 

i -465383 

2.466868 
2.468347 
2.469822 
2.47 1 292 

297 

298 

299 

3°c 

2.472756 
2.4742  x  6 
2.475671 
2.47712  1 

30Q 

rcy  t 


3°° 


A  T able  of  Logarithms. 


1  N.  | 

Logarirh. 

3b7 

2  68 

369 

37c 

37' 

2.564666 
2.565848 
2.567026 
2.568  202, 

2-569374 

372 

373 

374 

375 
37b 

2-57°543 
1. 371.709 

2.572S72 

2.574031 

2.575188 

377 

2-57634i 

0  r  <“?  *7  /i  n  0 

A  Lable  oj  Logarithms. 


N. 

Logarith 

. 

N. 

Logarith. 

4  3- 

2.63748c 

> 

46; 

7  2.6693 1 7 

43: 

)  2.63848  c 

46^ 

>  2.670246 

43( 

2. 63948^ 

46c 

2.671173 

43; 

7  2.64048] 

47c 

)  2.671098 

4  3^ 

•  2.641474 

47  J 

2.673021 

4  38 

2.642464 

47; 

2.673942 

44C 

)  2.64345^ 

47j 

2.674861 

44 1 

2.64443c 

473 

u  2.675778 

442 

2.045422 

47f 

j  2.676694 

443 

2.046404 

47^ 

2.677607 

444 

2.047383 

477 

2.678518 

445 

2.648360 

478 

2.679428 

446 

2-649335 

479 

2.680336 

447 

2.65O3O8 

48C 

2.681241 

448 

2  651278 

48  I 

2.682145 

449 

2.652246 

482 

2.683047 

450 

2.653213 

483 

2.683947 

451 

2.654177 

484 

2.684844 

452 

2  *655 1 38 

485 

2 . 68  5  542 

±53 

2.656098 

48  6 

2.6  86636 

454 

2.657056 

487 

2.687529 

455 

2.6580I  Ij 

48S 

2.6884I  Q 

45 6 

2.658965] 

489 

2.689309 

457 

2.0599  1  6' 

490 

2.690196 

45^' 

2.660865 

491 

2 . 69  1 08  I 

459 

2.661 8  1  2S 

492 

2.691964 

460 

2.662758 

493 

2.692847 

461 

2.663701  j 

494 

2.693727 

462 

?.6  64642 1 

495 ' 

2.694605 

463  ; 

>.66558  r 

496 : 

2.695482 

464  5 

>  .6665 1 8 

497; 

>.696356 

465  2 

"667453 

498  5 

697229 

466  2 

-.668386 

499  2 

..698 IOI 

467  2 

•6693.7 

500  2 

O 

CO 

;  ch 
'O 

.  x  400 

\ 


5°° 

liable  of  Logarithms. 

'  / 

N.  I 

L^ogarith. 

1 

N.  1 

Logarith.) 

N. 

x>garith. 

5°i  a 
501 2 

5°3  5 

5O4  ' 
5°5  : 

5°°  • 

507 

508 

509 

510! 

t.  699838 
^.700704 
1.701 568 
>.702430 

l-7°329 1 
2.70415 1 
2.705008 
2.705863 
2.706718 
2.707570 

534' 
535  • 
536- 
537  ' 
53  8 

2  727541 
2.728354 
2.729165 
2.729974 
2.730782 

5b7 2 
^68  2 

%Jr 

569  2 

57c; 
571 5 

.■753583 

^•754348 

’•755  1  12 
1-755875 
>.756636 

539 

540 

541 

542 

543 
5441 

545 

546 

547 

548 

2  •73i589 
2.732394 

2-733197’ 

2-733999 

2.734799! 

2-735599i 

2.736397 

2.737192' 

2.737987 

2.738781 

572- 

573' 

574 

575 

576 

-■757396 
^758 i55 
2.7589  12 
>.759668 
2.760422 

51 1 

512 

513 
5H 

515 

— — - 

516 

5 1 7 

5 1 8 

519 
52° 

2.708421 
2.7092  69 
2.7101 17 
2.710963 
2.71 1807 

2.71 2649 
2.713491 
2.714329 
2.715167 

2.7 i 6003 

577 

57^ 

579 

58C 

j 

582 

583 

584 

585 

586 

2.761 176 
2.761928 
2.762679 
2.763428 
2.764176  - 

549 

55° 

55 1 

552 

553 

2-739572 

2.740363 

2.741152 

2.741939 

2.74272.6 

2.764923 

2.765669 

2.766413 

2.767156 

2.767898 

52  1 

2.7 168  38 

554.2.743509 

587 

2.768  638 

522 

2.717671 

555 

2.744293 

588 

2- 7693  77 

523 

2.718502 

5562.745075 

589 

2.770115 

524 

2-7I933! 

55712.745855 

59c 

2.770852 

525 

2.7201  59 

5  58 12. 7466  3  4 

591 

2.771587 

52f 

2.72098  £ 

559I2.747412 

592 

.2.772322 

527 

2.72  1811 

1 

s 

56c 

)2. 74818b 

I 

595 

12-7730 55 

528 

2.72263^ 

- 

56] 

t  2.74896: 

I1 

59- 

2.773786 

52S 

)  2.7234.^ 

56: 

2.74973^ 

) 

595 

2.7745i7 

53c 

)  2.724276 

56. 

212.75050^ 

59  ( 

:  2.775246 

53] 

2-725°9f 

56, 

f*2. 75127c 

? 

59' 

/  z-77597 4 

* 

53; 

2.7259 1 1 

2 

56. 

5  2.75204* 

59 

8  2.776701] 

53. 

}  2.72672' 

1 1 

56 

6  2.7528 1< 

5' 

591 

92.777427 

43' 

1 2.727541’ 

56 

7  2.75358 

3* 

60 

02.778151 

boo 

£.»»  marmm  . . ■—  '  "  ■"  ”"*  * . 

X  2 


9 


E 


600 


A  Table  of  Logarithms. 


N,  Logarith. 


601 

602 

603 

604 

60  ^ 


600 

607 

608 

600 


2.77^74 
2.779596 
2.7802 1  7 
2.781057 
817^5 


/b 


2. 782475 
2783.89 
2783904 
278467 


610I2785329 


6x  1 

612 


2.78604  I 
2.78675I 
^r3|2. 787460 
6^4  2.7881  64 
£1512^788875 


616 2.78958  1 
61  7,2,790285 
618  2.790988 
6192.791691 
620  2.79  -'502 


Oil  2. 79309  : 


622 

623 

624 


2  •  7  9  3  7  9 ! 

279448!- 
>795183 


625  >795880 


626 

627 
6 
629 

J70 


63. 

632 

633 

634 


’-■79b57  4 
2797268 

’-•797959 

2798651 

2799341 


2.0  OOO29 

2.8007 1 7 
2.80 1 404 
2.80208c 


*r- 


N. 

Logarith. 

634 

63  £ 

63C 

637 

638 

2.802089 
2.802774 
2.803457 
2.8041 39 
2.804821 

^>89 

640 

64 1 

642 

643 

644 

645 

6  46 

647 

648 

2.805501 
2.8061 79 
2.80685  b 

2-So7535 
2.8  08  2 1 1 

2.808886 
2 . 0  095  59 

2.810233 
2.8 1 0904 
2.811^75 

649 

2.8 12245 

650 

2.812913 

651 

2.8 1358 1 

652 

2.8  14248 

653 

2 . 8  r  49 1 3 

°54 

2  •  k  1 5  5  7  8 

655 

1. 8  1624 1 

656 

>.8 16904 

657 

>.817565 

658 

2.818226 

659 

2.818885 

660 

2 .  S 1 9543 

66  j 

2.820201 

662 

2.820858 

663 

2.821514 

665 

r  .8  22 1 68 

665 

2 .  S  2  2  8  2  2 

666 

!. 82347.. 

667 

2  824126 

N. 


067 

668 

669 

670 

67 1 


672 

673 

674 

675 

676 


Logarith. 


2.824126 

2.824776 

2.825426 

2.826075 

2.826725 


2.827369 

2.828015 

2.828659 

2.829304 

•>.829947 


677  2.830589 

678  2.83 1 229 

679  2.831869 
68°j2. 832509 

iiL1  2  • 8  3  3 1 4  7 


^8212.833784 

6832.834421 

684  2.835056 

685  2.835691 

686  2.836324 
O87 


688 

689 


2.836957 

2.837588 
2.838219 
69°j2. 838849 
691(2.839478 


692 

693 

694 

695 

696 


2.84OIO6 

2.840733 

2.841359 

2.841985 

2.842609 


697  2.843233 

698  2.843855 

699  2.844477 

70CI2.845098 


’CQ 


/ 


700 


A  Table  of  Logarithms. 


N.  jLogarith. 

701 
702 
7°3 
7°  4 

705 


706 

707 

708 

7°9 

710 


2.84571 8 
2.846337 
2.846955 

2-847573 

2.848189 

2.848805 

2.849419 

2.850033 

2.850646 

2.851258 


7x1 2.851869 
712 2.852479 
712  2.853089 
714  2.853698 
714  2.854306, 


7162.854913 

7i7l2. 855519 

718  2,856124 
7x9f2. 856729 
72012-857332 

T27j2-b>57935 

7222- 858537 

•859 1 


723 

724 


8.597 


20 
0  y 


7252.860338 


726 

727 

728 

729 

730 


>7 

/ 


2.86093 
2.86  j  53 
2.862 1 3 1 
2 .  S  6  2  7  2  8 
‘2.863323 


.863917 
06451 1 
865104 


N. 


Logarith. 


7342.865696 


735 

736 

737 
73s 


2.866287 

2.866878 

2.867467 

2.868056 


739 

740 

741 

742 

743 

744 

745 

746 

747 

748 


2.868643 

2.869232 

2.869818 

2.870404 

2.870989 


2-871573 

2.872156 

2.872739 

2.873321 

2.873902 


749 2.874482 
750  2.875061 
751 2.875639 
752  2.8762 18 

753*2.876795 

7542.877371 
7552.877947 
7,562-878522 
7572.879096 
7582. 879669 


/ 


759  2.880242 
60  2.8808 14 
76  I  2.881385 
7622.881955 
7632.882525 

764.2.88  3093 
7652.883661 
7662. 884*29 
7672.884.79S 


782: 

783  ■ 
784l' 

785 

1  786 

^893207' 

2.893762 

2.8943l6 

2.894869 

2.895423 

787 

788 

789 

790 

791 

2-89 5975 
2.896526 

2.897O77 

2.897627 

2.898176 

792 

793 

794 

795 

796 

2.898725 
2.899273 
2.899821 
2.9OO367 
2.9OO9I  3 

79/ 

79s* 

79^ 

>'  80C 

72.901458 

2.902003 

J  2.902547 
)  2.903089 

1 

N. 

Logarith 

•  (, 

N. 

83, 

83f 
8  26 

837 

838 

Logarith 

• 

** 

' 

) 

SO: 
SO' 
80c 
80^ 
f  804 

806 

So^ 

808 

809 

810 

- 

2.90363 

2.90417. 
2.90471  f 

-  2.9052.5^ 

2-  90579^ 
2.90633/ 
2.90687^ 

2.90741  J 

2.90794C 

2.90848-= 

■“> 

3- 

4- ! 

5'i 

>! 

a 

■ 

) 

1-  2-92Il6( 

2.92 x68t 
2.92220(1 
2.92272  i 

2-923245 

839 

84c 

841 

842 

843 

2.923762 
2. 9242  7c 
2.924796 

2-9253 1 2 
2.925828 

811 

2.90902  I 

1 

. 

844 

I2.926342 

812 

0 

2.9O9556 

- 

845 

2.926857 

812 

xJ 

2.910091 

84.6 

4 

2.927370 

814 

2.910624 

1 

847 

2.92788^ 

815 

2.9III58 

848 

2.928396 

816 

2.91  169O 

849 

2.928908 

. 

817 

2.912222 

850 

2.929419 

818 

2.912753 

851 

2.929020 

819 

2.913284 

852 

2-93°439 

820 

2.9l38l4 

853 

2.9.30949 

821 

2.914343 

854 

2.931458 

822 

2.914872 

855 

2.931966 

823 

2-9i5399 

806 

2.932474 

824 

2.915927 

857' 

2.932981 

825(2.916454 

858. 

)-933487 

826 

2.916980 

859: 

2-93399.3 

827 ' 

2.9I  75O6 

860 : 

’•934498 

828  ' 

2.918030 

861  ; 

2.935003 

8  29  c 

2-918555 

862  : 

-•9355°7 

< 

830: 

>.919078 

8  63 : 

-•9360I  I 

5 

831  2 

091 9601 

8  64  2 

1.936514 

c 

.  8322 

!.  92OI23 

865  2 

..937016 

b 

833 2 

..  920645 

866  2 

•937518 

b 

8342 

..921  l66 

867^2 

.938OI9 

c 

_N.  JLogarith. 

867.2- 938019 

863.2- 938519 

86  9j2-939ox  9 

870  2-939519 
~ZI  2  -940Q 1 8 
872  2.940516 
8'73  2.941014 
874.2.9^x51 1 

875  2.942008 

876  2.942504. 


881 

882 
882 
S84 

885 

886 


8 7 7  2-942999 

878  2.94549^ 

879  2.945982 

8 bo  2.94448 5 

2.944976 

^  •  94546 8 
2.945961 
2.946452 
2.946945 

2-947484 
8872.94792^ 
2.948415 
2.948902 
2.949390 
■940878 


7 


2  S50365 
2.950851 
2-95I338 

2.951 825 

2.9523O8 
2. 952792 
2-953276 
Z'95375S 

2.954248 

9OG 


900 

A  cTable  of  Logarithms. 

N. 

Logarith. 

N. 

Logarith. 

N. 

Logarith. 

901 

2-954725 

934 

2.970347 

967 

2.985426 

902 

2.955207 

935 

2.970812 

968 

2.985875 

9°3 

2.955688 

936 

2.971276 

969 

2.986324 

9°  4 

2.956168 

937 

2-97I739 

970 

2.986772 

905 

2.956649 

9j8 

2.972203 

97I 

2.987219 

906 

2.957128 

939 

2.972666 

972 

2.987666 

9°7 

2.957607 

940 

2.973128 

973 

[2.9881 13 

908 

2.958086 

941 

2 -9735X9 

974 

L 988559 

909 

2.958564 

942 

2.97405° 

975 

2.989005 

910 

2.959041 

943 

2.97451  2 

976 

2.989449 

9” 

2.959518 

944 

2. 974972 

977 

2.989895 

912 

2-959995 

945 

2-975432 

978 

2.990339 

913 

2.96O47I 

946 

2.975891 

979 

2.990783 

914 

2.960946 

947 

2-976349 

98O 

2.991226 

915 

2.96142I 

948 

2.976808 

981 

2.991669 

9l6 

2.961895 

949 

2.977266 

982 

2.992m 

917 

2.962369 

950 

2.977724 

983 

2.992554 

918 

2.962843 

95i 

2.978181 

984 

2.992995 

9 1 9 

2-9633i5 

952 

2.978637 

985 

2-993436 

92  0 

2.963788 

953 

2.979093 

986 

2-993877 

92  ] 

2.964259 

954 

2.979548 

987 

2-9943I7 

922 

2.964731 

955 

2.980003 

988 

2-994756 

923 

2.965202 

956 

2.98O458 

989 

2.995196 

924 

2.965672 

/ 

957 

2.98091  2 

990 

2-995635 

925 

2.966142 

958 

2 . 9  8 1 3  6  6 

991 

2.996074 

926 

2.96661  I 

959 

2.981819 

992 

2.9965I2 

927 

2.967079 

960 

2.982271 

993 

2.996949 

928 

2.967548 

961 

2.982723 

994 

2.997386 

929 

2.968016 

962 

2.983175 

995 

2.997823 

930 

2.96848  3 

963 

2.983626 

996 

2.99825O 

93 1 

2.968949 

964 

2.984077 

997 

2.99869  5 

932 

2.969416 

9% 

2.984527 

998 

2.999x3c 

933 

2.969882 

9  66 

2.984977 

999 

2.999560 

934 

2.970347 

967 

2.985426 

IOOO 

3.000000 

The 

TH  E  Ufe  of  thefe  Tables  hath  been 
already  at  large  fhewed  in  the  Firft 
and  Twelfth  Chapters ;  therefore  I  fhall 
fay  no  more  of  them  here. 


A  N 


A  P  P  E  N  D  I  X, 

Shewing  farther 


Flow  to  furvey  by  the  Chain  only  :  With 
an  ufeful  Table  to  that  purpofe. 

f  I  AVING,  in  the  fixth  Chapter  of  the  foregoing 
£  i  Treatife,  taught  a  ready  and  eafy  Way  for  taking 
the  Quantity  of  an  Angle  in  the  Field  by  the  Chain  only  ; 
and  undemanding  it  to  have  met  with  good  Acceptance 
among  Surveyors  and  others :  I  thought  it  proper  to  lay 
fomething  more  on  that  Subject,  the  prelent  Opportunity 
of  a  new  Edition  of  the  Book  inviting  me  thereto.  And 
that  this  Way  of  working  may  be  pradtifed  as  quick  and 
true  as  any  in  the  World,  with  all  the  coftly  Inftruments 
that  ever  were  invented,  there  are  two  feeming  Difficulties 
to  be  removed.  The  firfi  is,  when  the  Angle  grows  ve¬ 
ry  obtufe,  that  is  to  fay,  containing  170  Degrees  or  more, 
then  the  Subtendent  or  Chord-Line  will  hardly  be  diflin- 
guifhable  between  five  or  fix  Degrees,  there  being  but 
j  Part  of  a  Link  difference  between  170  Deg.  and  171 
Degrees,  and  not  above  A  Part,  between  178  and  179 
Degrees.  To  remedy  which,  you  need  not  take  the 
Quantity  of  that  Angle  at  all,  efpecially  if  it  be  an  in¬ 
ward  Angle,  but  meafure  diredtly  from  B  to  C;  and 
when  you  come  right  againft  take  an  Off-let  (which 
you  may  do  with  a  Rod  or  Line  alone,  as  true  as  with  a 

Y  Crofs 


2  An  APPENDIX,  &c. 

Crofs  or  other  Inftrument)  which  OfF-fet,  put  down  m 
your  Field  Book,  will  do  the  Bufinefs  when  you  come  to 
protract,  as  well  as  if  you  had  taken  the 
Angle  in  the  Field  :  But  if  that  does 
not  pleafe  you,  or  any  other  Reafon  ne- 
cefTitate  you  to  take  the  Angle  A ,  there 
place  a  ftrong  Stick  in  the  very  Angle 
A ,  and  putting  the  Ring  of  the  Chain 
over  it,  ftretch  it  out  at  full  length, 
both  in  the  Line  AB  and  AC  \  and 
where  the  End  of  the  Chain  falls,  there 
place  Sticks  alfo,  as  at  D  and  G .  Re¬ 
move  your  Chain  from  A ,  and  put  the 
Ring  over  the  Stick  atD,  and  ftretch  it 
out  at  adventure  as  towards  E .  Now 
you  fhould  have  another  Chain,  or  a 
fmall  Line,  (which  you  may  carry  in 
your  Pocket)  exailly  of  the  length  of  a 
Chain,  with  a  Loop  at  each  End  ;  which 
put  over  the  Stick  at  y/,  and  taking  the 
other  Loop  of  the  Line  in  one  Hand, 
and  the  loofe  End  of  the  Chain  in  the 
other  Hand,  go  backward,  till  both  be¬ 
ing  ft  retched  ftrait  meet  at  £,  then  have 
you  found  B  A  E ,  an  Equilateral  Tri¬ 
angle  confiding  of  60  Degrees ;  to  which 
add  another  Equilateral  Triangle  by 
loofing  the  Chain  at  Z),  and  putting  it 
over  the  Stick  at  £,  letting  the  Line  re¬ 
main  as  it  was  fattened  at  A ,  and  taking 
the  loofe  Ends  again  of  the  Chain  and 
Line  in  your  Hands,  go  backwards  as 
before,  until  both  being  ftretched  ftrait, 
meet  in  F.  So  have  you  found  two  Equilateral  Tri¬ 
angles,  or  120  Degrees.  Laftly,  With  your  Chain  mea- 
fure  the  nearefl:  Diftance  EG,  which  fuppofe  to  be  84 
Links  and  a  half  ^  which  Sum  look  for  in  the  following 
Table,  and  right  againft  it  you  will  find  50  Degrees, which 
added  to  120,  make  170  Degrees,  the  Quantity  of  the 

Angle 


An  APPENDIX ,  &c.  3 

Angle  fought  ;  or  if  you  have  not  a  mind  to  ufe  the  Table, 
you  may  note  it  down  in  your  Field-Book,  thus,  A  A  84 
fignifying  that  Angle  confifts  of  two  Equilaterals  and  84  t 
Links  for  its  Subtendent •,  and  you  may  plot  lr,  by  doing 
with  your  Compaffes  upon  the  Paper,  what  you  did  in 
the  Field  with  the  Chain.  But  now  perhaps  you  may  be 
ready  to  fay,  you  pretend  to  teach  how  to  take  the  Quan¬ 
tity  of  an  obtufe  Angle  with  the  Chain  only,  and  heieis 
a  Line  required,  or  two  Chains  at  leaft.  Well  then,  you 
fliall  prefently  fee  how  to  do  it  with  one  Chain  only.  Let 
EA1 ,  in  the  following  Figure,  be  the  Angle  of  1 70  De¬ 
grees  •,  meafure  from  A  towards  B  and  C,  half  a  Chain  on 
each  Side,  as  to  D  and  E,  where  flick  down  Sticks,  and 
one  at  A ;  then  put  the  Ring  at  one  End  of  the  Chain  over 
the  Stick  at  A,  and  the  other  End  over  the  Stick  at  D,  and 
taking  the  Chain  in  the  middle  by  the  Ring  that  is  com¬ 
monly  at  the  End  of  50  Links,  go  backwards  till  both 
Parts  are  ftrait,  and  there  flick  down  a  Stick,  as  at  r. 
Then  loofe  the  Ring  from  D,  and  put  it  over  the  Stick  at 
F,  and  taking  the  very  middle  of  the  Chain,  make  both 
Parts  ftrair,  which  they  will  be  at  C,  where  flick  down  a 
Stick,  from  which  meafure  to  E ,  noting  it  down  in  your 
Field-Book  a  a  42  i  •,  and  when  you  plot  it,  remember  to 
make  your  Equilaterals  but  of  50  Links  the  Sides  of  them . 
I  fay,  when  you  plot  it ;  for  you  may  not  in  this  Cafe  have 
recourfe  to  the  following  Table,  that  being  made  to  the 


Radius  of  100  Links,  unlefs  you  double  the  Number  of 
Links  found  between  C  and  E ;  or,  which  is  better,  when 

Y  2  you 
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you  have  finifh’d  your  two  Equilaterals,  one  End  of  the 
Chain  hanging  at  4,  ftretch  the  other  at  full  Length  over 
the  Stick  at  G,  which  will  fall  at  H\  then  meafuring  the 
neareft  Diftance  between  H  and  C,  you  will  find  it  to 
be  84  {  Links,  againft  which  in  the  Table  ftand  50  De¬ 
grees,  which  added  to  your  two  Equilaterals,  make  1 70 
Degrees  for  the  Angle  A .  [See  this  Figure .] 


B 


But  now  if  you  had  rather  meafure  this  Angle,  by  firft 
taking  out  a  right  Angle  from  it;  thus  you  may  do  to 
find  the  Perpendicular  for  the  right  Angle :  [See  the  Figure 
oh  the  other  Side. J  Put  one  Ring  of  your  Chain  over  the 
Stick  at  the  Angled,  and  ftretching  out  the  Chain,  Jet 
the  other  End  fall  any  where  at  adventure,  as  at  B  or  C  ; 
where  flick  a  Stick  through  the  Ring,  and  loafing  that 
End  at  A,  take  it  in  your  Hand,  and  ftretching  it  ftrait, 
fee  in  what  Part  it  will  juft  touch  the  Hedge  AE  ;  which 
will  be  at  D,  if  the  other  End  be  at  C;  or  at  £,  if  the 
other  End  be  at  B  ;  and  there  make  a  Mark  ;  which  done, 
keeping  the  End  of  your  Chain  in  your  Eland,  go  back¬ 
ward  from  B  or  C,  towards  Gor  F,till  your  Chain  isftrait ; 
then  moving  yourfelf  lideways  to  and  Iro,  till  you  perceive 
your  Chain  to  lie  in  a  ftrait  Line  with  BE  or  CD ,  at  the 
End  of  it  place  a  Stick,  at  F  or  G,  from  whence  to  A 
will  be  a  Line  perpendicular  to  AE ;  wherefore  from  A 
fet  off  one  Chain  in  that  Line,  which  will  fall  at  7/;  and 
one  Chain  upon  the  Lin zA  7,  which  falls  at  7;  and  mca- 
Turing  the  Diftance  7/7,  you  will  find  it  128  Links  :V  Parts 
of  a  Link,  or  80  Degrees;  which  added  to  the  right  An¬ 
gle,  makes  170  Deg.  which  was  the  Angle  required. 

Otherwife  you  may  take  a  right  Angle,  by  fixing  one 
End  of  the  Chain  in  the  Angle  itfelf,  and  the  other  End 
at  40.  Links  Diftance  in  the  Hedge  ;  then  take  50  Links  in 

one 


♦ 
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one  Hand,  and  30  in  the  other,  and  ftretch  both  Parts 
ftrait,  their  Meeting  will  conftitute  a  right  Angle,  ac¬ 
cording  to  the  well  known  Axiom,  that  3,4,  and  5 

make  a  right-angled  Triangle.  . 

Many  other  Ways  might  be  fhewn,  to  take  a  right  An- 
e!e  in  the  Field  by  the  Chain  only,  as  alfo  otherwile  to 
meafure  the  Quantity  of  an  obtufe  Angle  ;  but  1  omit 
them,  leaving  it  to  your  own  Practice  and  Ingenuity : 
Only  one  Way  more,  and  the  very  beft,  to  take  the 
Quantity  of  this  obtufe  Angle,  which  take  as  follows : 

In  the  following  Figure  let  A  be  the  Angle  required  to 
be  taken  in  the  Field;  by  the  Chain  firft  hom  A,  et  o 
two  Chains,  one  to  B ,  the  other  to  C ;  then  fixing  one 
End  of  the  Chain  in  B ,  ftretch  the  other  direft  in  a  ltrait 
Line  towards  C,  making  a  Mark  where  the  En  a  a, 
which  will  be  at  7  ;  meafure  the  Diftance  from  7  to  A, 
which  fuppofe  to  be  8  Links  -tV  Parts  of  a  Link ;  loo  in 
the  following  Table,  and  right  againft  it  you  will  hnd 

B . . . - - 

A. 


r  Decrees ;  which  doubled  (the  Angles  AC  7  and  AB 7 
being  eoual,  becaufe  the  Sides  A  B  and  AC  are  cc]uu]  v 
and  it)  makes  10  Degrees  which  fubtra&ed  from  180, 

leaves  170  for  the  defired  Angle  at  A . 

But  now  if  this  had  been  an  outward  Angle,  as  we  will 
fuppofe  the  following  y  you  have  no  moie  to  do,  but  to 
continue  one  Line  ,  as  lor  Example,  the  Line  D A  to  C, 
one  Chain,  and  alfo  to  fet  off  one  Chain  upon  the  other 
Line  from  A  to  B  y  then  meafure  the  Diftance  h  C,  which 

JD _ - 

B 

. ; . a 

e' . 

fay  to  be  17  Links  A  Parts  of  a  Link,  which  anfwers  in 
the  Table  to  io  Degrees,  which  is  the  Complement  of  the 
Angle  A  to  180  Degrees  ;  wherefore  take  io  from  i  80, 

remains  170  for  the  fought  outward  Angle, 

/  By 
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By  this  time,  I  hope,  the  Difficulty  of  meafurin°-  ob 
tufe  Angles  is  well  removed,  and  the  Matter  made  plain 
and  eafy  :  As  for  acute  Angles,  and  fuch  obtufe  0neS  Is 
are  but  a  little  bigger  than  90  Degrees,  you  have  the 
?  ay  t0  meafurethem  already  in  the  fixch  Chapter  of  the 

wiKnSnreatlfe’|Wlth  fUndry  Ways  to  Zaffire  a  Field 
with  the  Chain  only,  to  which  I  refer  you. 

rn,f5/emain.s  '!owto  |Peak  of  the  fecond  feeming  Diffi- 

W  t-*1101  1CS  In  t  lC  Troub,e  °f  plotting  after  this 

SwTrrr  "“’/’‘I  "»y  »  Protraftor 

made  with  Links  on  it  inftead  of  Degrees,  or  both  if 

the  He?re  V  mC  Inftrument-maker  may  foon  do  by 
the  Help  of  this  Table.  Or  you  may  very  well  ufe  vour 

frdinary  f[0trafors  5  for  having  a  Copy  of  this  Table 
in  the  Field  with  you,  you  may  at  once  note  down  the 

egrees  of  every  Angle,  without  mentioning  the  Sub- 

tendents  at  all ;  or  if  you  do  only  note  down  the  Sub- 

tendents  in  your  Field-book  when  you  come  home,  you 

may  at  once  take  all  the  Angles  in  Degrees  anfwerable 

to  them,  and  fo  plot  with  an  ordinary  Protractor,  as  at 

other  times.  I  have  made  the  Table  but  to  140  Degrees  • 

f°r’  1S  1  x?  y°r  befo,re’  when  an  AnSle  exceeds  that* 
your  belt  Way  of  meafuring  it,  is  as  has  been  juft  now 
taught.  J 


W  hat  has  been  already  Laid  I  prefume  to  be  fufficient 
to  explain  the  following  Table,  and  the  Ufe  thereof 
therefore  ffiall  not  trouble  you  with  Repetitions  ;  only 
defire  you  to  remember,  that  the  Table  is  made  for  the 
Kadms  of  one  Cham,  or  100  Links  ;  and  the  Subten- 
dents,  or  Chord  Lines,  are  in  Links,  and  decimal  Parts 
of  a  Link  :  So  that  when  you  would  ufe  this  Table,  you 
muft  fet  off  but  one  Chain  from  the  Angle  (you  defire 
to  know  the  Quantity  of)  on  either  Hedge,  and  mea- 
luring  the  ncareft  Diftance  between  the  two  Ends  of  the 
Cnains  a-crofs  from  Hedge  to  Hedge,  look  for  the 
Number  of  Links  in  the  Table  that  neareft  Diftance 
contains,  and  right  againft  it  you  will  find  the  Quantity 
of  the  Angle  as  true,  if  not  truer,  than  if  it  had  beer* 
taken  by  the  beft  Semicircle ,  Circumferentor ,  or  Theodolite. 

E  XAM - 
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EXAMPLE . 

In  Folio  1 13  of  the  foregoing  Book,  I  would  know 
the  Quantity  in  Degrees  of  the  Angle  e  E  e,  whofe  Sub- 
tendent  is  there  (accounting  one  Chain  Radius)  faid  to 
be  80  Links:  Accordingly  I  look  for  80  Links  in  the 
Table,  and  the  neareft  Number  to  it  is  79  Links  -A  Parts 
of  a  Link,  and  right  againft  it  Bands  47  Degrees  : 
Wherefore  I  fay  that  Angle  confifts  of  47  Degrees,  and 
a  little  more  \  and  tho*  it  be  needlefs,  yet  if  you  defire 
to  know  how  much  that  odd  tv  is  (which  is  wanting  to 
make  up  80  Links)  you  may  fee  by  the  Table,  that  in 
an  Angle  of  this  Bignefs  one  Link  and  half  raifes  a  De¬ 
gree  ;  fo  that  A  Parts  of  a  Link  is  juft  12  Minutes. 
The  exaft  Angle  therefore  is  470.  \2! . 

What  has  been  faid  concerning  meafuring  a  Field,  or' 
taking  an  Angle  by  the  Chain  only,  either  in  the  Appen¬ 
dix,  or  lixth  Chapter,  may  as  well  be  applied  to  a  Pole 
or  Rod  cut  out  of  the  Hedge,  and  divided  into  100  equal 
Parts  \  and  indeed  you  may  altogether  as  well,  and  much 
quicker,  do  it  with  a  Rod  than  the  Chain,  every  Divifion 
of  the  Rod  anfwering  to  a  Link  of  the  Chain  :  But  then 
you  muft  take  care  your  Rod  be  ftrait ;  and  the  Table 
ferves  as  well  lor  a  R.od  fo  divided  as  the  Chain,  only  in 
catling  up  there  is  a  Difference  (which  your  own  Reafon 
and  the  foregoing  Treatife  will  fufficiently  explain  to 
you)  unlefs  in  meafuring  the  Length  of  the  Lines,  you 
call  every  4  Poles  1  Chain,  and  every  4  Divifions  of  the 
Pole  1  Link  *,  then  you  may  caft  it  as  if  it  had  been 
meafured  by  the  Chain :  But  there  is  no  need  lor  that, 
that  I  know  of.  You  may  have,  I  fuppofe,  in  Crooked- 
Lane ,  a  Rod  made  to  fhoot  one  Part  into  another  like  a 
Fifhing-rod,  to  be  ufed  as  a  Cane,  in  the  Plead  where¬ 
of  may  be  a  fmall  Compafs  ;  which  alone  is  Inftrument 
enough  to  furvey  any  Piece  of  this  Earth,  be  it  Mannor 
or  larger  :  And  if  fo,  what  need  is  there  of  a  Horfe-load 
of  Brafs  Circles  and  Semicircles,  heavy  Ball-Sockets, 
wooden  Tables  and  Frames,  and  three-legged  Staffs, 
cum  multis  aliis ,  unlefs  to  amufe  the  ignorant  Country¬ 
man,  to  make  him  more  freely  pay  the  Surveyor  ? 
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‘The  Table  of  Chords ,  or  Subtendents  to  the  Radius  of 
one  Chain  of  Gunter’j,  or  ioo  Links. 


.  ^ 

C/5 

K/  V> 

G  ~  4 

S  - 

H 


I 

3 

5 

7 

8 


22 


7 

5 

2 

O 

7 


io  .  5 
12  .  2 
14  .  O 

'5  •  7 

17  .  4 

19  .  2 

20  .  Q 


A 


24  . 
20  . 
27  .  8 
29  .  6 


a 

2 

9 

6 


[»  31 

[9  33 

;o  34  •  7 
!  I  36 

•  2  38 

•3  39 
•4  41 

:5  43  •  3 

-6  44  .  9 

7  46  .  7 

8  48  .  4 

9  50  .  1 
o  5r  .  8 

1  53  •  4 

2  55  •  1 
133  56  ■  8 
■3+  58  •  5 
135  60  •  1 


co 

0> 

So 

0-> 

Q 


co 

G 


co 

~C 


C 

O 

J  h 

8 


36  61 

37  63 . 4 

38  65  .  1 

39  66  .  8 

40  68  .  4 

41  70  .  o 

42  71  .  7 

43  73-3 

44  74-9 

45  76  .  5 

46  78 

4 7  79-7 

48  8  t  .  3 

49  82  .  9 

50  84  .  5 
5  f  86 

52  87  .  7 

53  89  .  2 

54  90  .  8 

55  92  •  31 

56  93-9 
67  95  •  4 

58  97  •  0 

59  98  .  5 

60  IOO  .  o 

61  101  . 

62  103  .  o 

63  104  .  5 

64  106  .  o 

65  107  .  4 

66  108  .  9 

67  1 10  .  4 

68  1 1 1  .  8 

69  1 13  .  3 

70  1 14  .  7 


CO 

<U 

• 

c n 

-c'j 

CO 

<U 

<L> 

• 

CO 

OO 

% 

J— 

si: 

<D 

t  K/t  . 

G 

a 

Qj 

c 

Q 

J 

Q 

H 

71 

I  l6 

•  1 

IO6 

*59 

•  7 

72 

"7 

‘  5 

io7 

l60 

.  8 

73 

”9 

.  O 

108 

l6l 

.  8 

74 

120 

•  4 

109 

l62 

.  8 

75 

I  2  I 

•  8I 

no 

1 63 

.  8 

76 

1 23 

.  1 

1 1 1 

164 

.  8 

77 

1  2z{. 

•  5 

112 

165 

.  8 

78 

125 

•  9 

lI3 

l66 

.  8 

79 

127 

.  2 

114 

167 

•  7 

80 

I  28 

•  5 

”5 

l68 

•  7 

8l 

I29 

9 

I  l6 

169 

.  6 

j  82 

*3* 

.  2 

117 

170 

5 

83 

132 

5 

1 18 

171 

•  4 

1  84 

r33 

8 

119 

172 

3 

85 

r35 

.  I 

120 

173 

.  2 

86 

136 

4i 

I  2  I 

174 

.  1 

1  ^  7 

J37  ■ 

7 

122 

174 

9 

[88 

l39  ■ 

O 

123 

*75  • 

7 

I  s9 

14-0 

2 

I24 

I76 

6 

90 

141 

4 

I25 

l77  • 

4 

91 

142 

6 

12  6 

I78  . 

2 

92 

*43  • 

8 

127 

179  . 

0 

93 

145  • 

O 

128 

179  . 

8 

94 

146  . 

2 

129 

180  . 

5 

95 

147  . 

4 

130 

181  . 

3 

96 

148  . 

6 

*3* 

182  . 

O 

97 

149  • 

8 

132 

182  . 

7 

98 

1 51  • 

O 

133 

183  . 

4 

99 

15 2  • 

I 

*  8  4 

I84  . 

0 

IOO 

153  • 

2 

l35 

184  . 

7 

101 

154  • 

3 

136 

185  . 

4 

102 

*55  • 

4 

l37 

186  . 

1 

io3 

156  . 

5 

13.8 

186  . 

7 

104 

257  • 

6 

139 

1S7  . 

0 

0 

1 105 

1^8  . 

7 

I  40 

187  . 
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